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Revision Page (1 of 6)

Revision  Step No. Revision Description TRR No. Date

None N/A Initial Release N/A 10/17/03

A 43 Modified Step. Changed to “Configure tooling for End Dome Mounting per 1580 2/19/04
(ME-369765, View E-E.)”

4.5 Modified Step. Changed to “Rotate the Q1 Cold Mass, with the Power Leads
facing down, into the proper orientation as shown in Figure 4.5-A.” Added
New Figure from Rodger Bossert.

4.6 Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Cold Mass within +.2 mR.” Changed SignofT to
Responsible Authority/Physicist.

4.7 Added Step. “Mount the Corrector Coil Mounting Ring (ME-390037) to the
Corrector Coil (MD-390312).”

4.7 Modified Step. Changed to “Weld Correction Coil Mounting Flange
(ME-390037) to Q1 Lead End Plate.” (New Step 4.10)

4.8 Added Step. “Position and align the Corrector Coil (MD-390312).”

49 Added Step. “Tack weld the Corrector Coil Mounting Ring (ME-390037) to
the QI Cold Mass Assembly per Q1 Coldmass Welded Assembly (ME-
390526).” )

4.11 Added Step. “Disassemble the Corrector Coil (MD-390312) from the
Corrector Coil Mounting Ring (ME-390037).”

5.0 Modified Step. Replaced Figure 5.0-A with New Figure from Rodger
Bossert.

5.11 Modified Step. Changed to “Construct / Obtain Expansion Loop Assembly
per Drawing (MB-369962).” (New Step 5.2)

5.11 Added Step. “Weld Warm-up Heater Base Plates (MA-360007) and RTD
Mount Blocks to End Plates as per Q1 Module Assembly (ME-369894).”
(New Step 5.11)

5.12 Modified Step. Changed to “Solder the lower 8kA bus to Lower Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

(New Step 5.3)

5.13 Modified Step. Changed to “Solder the upper 8kA bus to Upper Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

(New Step 5.4)

5.17 Modified Step. Changed to “Attach Q1 Bus Exit Support Part Numbers to Q1
Lead as per Q1 Module Assembly (ME-369894).” (New Step 5.8)

5.18 Modified Step. Added Note: “USE ONLY CERN LABELS ON WIRES.”
Added New Table from Rodger Bossert. (New Step 5.9)

5.19 Modified Step. Changed to “...Verify that there is sufficient slack in cable to
allow for two inches of differential thermal contraction.” Replaced Figures
with New Figures from Rodger Bossert. (New Step 5.10)

520.1  Removed Step. “Install Warm-up Heater Base Plates (MA-369997) by
welding onto in End Plate. (Check each box as Heater is installed.)”
5.21.1 Modified Step. Changed to “Attach RTD’s (MA-369835) (Qty. 2) to
Mounting Blocks as per Q1 Module Assembly (ME-369894).”
(New Step 5.13.1)

522 Modified Step. Added “Record the resistance data from the Manufacturer’s
Traveler below. Compare RTD resistance test results to the resistance results
from the Manufacturer’s Traveler. Ensure RTD resistances are within 5Q.
Attach the Manufacturer’s RTD papers at the end of this traveler.” Modified
Tables to show comparison of RTD resistance. Deleted Wire Nos. from
Table. Only CERN Labels will be used. (New Step 5.14)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ09-0
Notes:
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Revision Description TRR No. Date

)

A 523

(continued)

523

524

526

5.30

5.32

5.33

5.35

5.36
5.37
6.1
8.1
8.3
8.4
852

9.2

Modified Step. Changed to “Hipot RTD’s to 100V. Use Droege Serial No. 1580 2/19/04
910 (FNAL Part No. 51330) or equivalent. Hipot Cryogenic (Warmup) (continued)
Heaters to 300V. Use Droege Serial No. 910 (FNAL Part No. 51330) or
equivalent.” Modified Tables to show comparison of Hipot Leakage.
Deleted Wire Nos. from Table. Only CERN Labels will be used. (New Step
5.15)

Added Step. “Tack weld bolts and washers for mounting Corrector into place
per Q1 Cold Mass Welded Assembly (ME-390526).”

Modified Step. Changed to “Attach Linear Cable Clamp Assembly
(ME-430040) to bottom of corrector Magnet.” (New Step 5.16)

Modified Step. Changed to “Attach the MCBX Corrector Magnet Alignment
Tooling (ME-390390) to the MCBX Corrector Magnet (MD-390312). ...”
(New Step 5.18)

Added Step. “Verify that Top Surface of the Bus as it exits the Magnet is also
at the top as it exits the Linear Cable Clamp Assembly.”

Added Step. “Attach the Backing Spline (MD-430053) to the Expansion
Loop, between the Stabilizer Assembly and the Linear Cable Clamp
Assembly, as shown on Q1 Module Assembly (ME-369894).”

Added Step. “Wrap Glass Tape and Kevlar String on the area between the
magnet and the Linear Cable Clamp Assembly.”

Modified Step. Changed to “Move the MCBX Corrector Magnet
(MD-390312) up against the Mounting Ring on the Q1 Magnet, and bolt the
MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the Silver
Plated Mounting Screw (MA-390247) and torque bolts to 500 in-Ibs. per Note
4 of Q1 Cold Mass Welded Assembly (ME-390526). Shim between the
Corrector and Flange as necessary.” (New Step 5.21)

Added Step. ‘“Attach Face Plate for Corrector Leads (MD-390671) to front
surface of Correction Coil.”

Modified Step. Added ““...The Top of the Bus as it exits the Magnet should
face toward the Cold Mass at the stabilizer assembly.” (New Step 5.25)
Modified Step. Added “...Bus surface facing Cold Mass at stabilizer
assembly should be at top as it exits the linear cable clamp assembly.”

(New Step 5.26)

Added Step. “Attach Backing Spline (MD-430053) to area between Linear
Cable Clamp Assembly and Lead End Spider Assembly (MD-430042).”
Added Step. “Wrap Glass Tape and Kevlar String on the area between the
Linear Cable Clamp Assembly and the Lead End Spider Assembly
(MD-430042).”

Modified Step. Changed to “Attach Q1 Lead End Spider Assembly
(MD-430042) to Lead Bus (MB-369962) and Corrector Coil Bus as shown in
QI Module Assembly (ME-369894).” New Step 5.34.

Modified Step. Changed to New Electrical Step by Rodger Bossert.
Modified Step. Changed Part numbers: Beam Tube (MD-369955) and
Insulated Beam Tube Assembly for Q1 (MD-369746).”

Modified Step. Changed Part number: Beam Tube (MD-369955).

Modified Step. Changed Part number: Beam Tube (MD-369955).

Modified Step. Changed to “Subtract 7725 mm (+ 2mm) from the Beam
Tube Length, and record here:”

Removed Step. “If needed, perform a stretched wire measurement of the
system, noting the relative position and roll of the three magnetic elements to
each other.” per Tom Page.

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0

Notes:
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Revision Page (3 of 6)
Revision _ Step No. Revision Description TRRNo.  Date
A 11.0 Modified Step. Changed to New Electrical Step by Rodger Bossert. 1580 2/19/04
{continued) (continued)
12.0 Modified Step. Changed Hypertronics Labels.
12.2 Added Step. “Contact LHC Project Physicist / designee and obtain signaturc
before Hypertronics Cover is installed.”
12.3 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”
13.0 Modified Step. Changed to New Electrical Step by Rodger Bossert.
32 Added Step. “Attach the Certificate of Conformity, for vendor supplied
components, and the Quality Record, for vendor supplied components, to this
traveler. Verify that the Certificate of Conformity and /or the Quality Record
(as required) has been filled out and performed by Fermilab personnel.”
B L5 Removed Step. “All personnel performing steps in this traveler must have 1612 6/4/04
documented training for this traveler and associated operating procedures.”
5.17 Removed Step. “Place the MCBX Correction Coil (MD-390312) in the
Corrector Magnet Mounting Tooling.”
5.18 Removed Step. “Attach the MCBX Corrector Magnet Alignment Tooling
(ME-390390) to the MCBX Corrector Magnet (MD-390312). Align the
Scribe Lines on the Corrector Magnet (MD-390312) with those on the
tooling.”
5.19 Removed Step. “Mount the Mini Level to the top of the MCBX Corrector
Magnet Alignment Tooling”
5.20 Removed Step. “Rotate the MCBX Correction Coil (MD-390312) such that
the Mini Level is Horizontal 0.00 mm/m (+/- 0.05 mm/m).”
5.22 Modified Step. Added Technician Signoff for alignment. (New Step 5.18)
5.28 Added Step. “Add Mount to Face Plate”
5.29 Added Step. “Place Voltage taps as follows: ~
7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to
the X side of the magnet. Record the serial number of the mini level that will
be used below.” Per Tom Page.
7.13 Added Step. “Adjust the mini level so that it is level with respect to gravity.
See the mini level instructions for this procedure.”
7.14 Added Step. *Place the mini level on the leveling bracket so that the readout
is facing the Non-IP end (corrector end) of the magnet. Push the level up
against the leveling bracket top screws. Record the Magnet Level here” Per
Tom Page.
7.15 Added Step. “Remove the mini level but leave the KEK Cold Mass Leveling
Bracket (MD-390711) mounted to the Cold Mass.” Per Tom Page.
7.16 Added Step. “Move Coldmass to the Assembly Table”
8.2 Removed Step. “Verify Alignment of Q1 and Corrector Magnet (MD-
390312) as per Q1 Cold Mass Welded Assembly (ME-390526).” Task
completed in step 5.22 per Tom Page and LMQXAOI.
8.4 Added Step. “Place a mark 40mm from the laminations on IP End of the
Beam Tube.”
8.5-8.11 Removed Steps. Steps removed per Tom Page.
8.5 Added Step. “Verify that the placement of the mark in Step 8.4 is correct.”
8.6 Added Step. “Using the Wachs Cutter, cut the IP End of the Beam Tube at
the mark.”
8.7 Added Step. “Measure the Beam Tube length and record this measurement
below.”
8.8 Added Step. “Using the number recorded in Step 8.7.2, measure and place a
mark at the Non-IP End of the Beam Tube.”
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ9-0
Notes:
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TRR No. Date

B 8.9
(Continued)
8.10

8.11
10.0

C 5.14
5.15

6.1
10.18

12.1
14.1

D 6.0
6.1
9.1
12.0
12.1
14.0
14.1
E 5.14

6.2
109

12.2
14.2

4.7

5.14
5.15

14.0

)

Q1 LMQXA Cold Mass Module Assembly

Added Step. “Verify that the placement of the mark in Step 8.8 is correct.”

Added Step. “Using the Wachs Cutter, cut the Non-IP End of the Beam Tube

at the mark.”

Added Step. “Measure and verify Beam Tube length is 7725 (+0/-4mm).
Record Actual Beam Tube Length below.”

Added Step. Suspension System Assembly Step moved from Q1 Cryostat
Final Assembly Traveler. New Steps added per Tom Page.

Modified Step. Modified Tables.
Modified Step. Added “(Max. Leakage < 0.1 pA)” Modified Tables.

Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

Modified Step. Changed “East” to “IP” and “West” to “Non-IP”. Deleted
“Center —North” and “Center South” per LQXAO01.

Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXA04.
Modified Step. Changed “corrector mounting” to “Expansion Loop
Mounting " LMQXAQ2.

Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.

Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXAO04.

Madified Step. Added new Electrical ranges / nominals per Rodger Bossert.

Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXA04.

Modified Cryogenic Warm-up Heater Table.

Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333755, Q1 Cryostat Final Assembly, Step 5.1).”

Modified Step. Added Picture of Corrector Bus Leads. Moditied Table.
Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

Added Step. “Protect the bellows during all stages of production.” DR No.
HGQ-0500.

Added Step. “Place the MCBX Correction Coil (MD-390312) on the
Corrector Installation Carriage. Ensure orientation corresponds with Figure
4.7-A below. (Modified version of 369894, p.2)” per production request.
Modified Step. Changed RTD table. Swapped locations to correct location
corresponding to Figure 5.10-A.

Modified Step. Changed RTD table. Swapped locations to correct location
corresponding to Figure 5.10-A.

Modified Step. Removed electrical checks that are previously performed by
MTF, per production request.

Page 5 of 71
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LHC Serial No.: LMOQXAQ09-0
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Rev. G
Revision Page (5 of 6)
Revision  Step No. Revision Description TRR No. Date
G 4.6 Added Step. “Attach the Leveling Fixture to the side of the Cold Mass. 1746 10/18/05
Adjust the Mini-Level to “level” (Gravity) and rotate the Cold Mass to
“level”.”

4.7 Added Step. “Install the tooling crossbars while monitoring mini-level,
ensuring that the Cold Mass level is maintained.”

4.9 Added Step. “Remove the CERN installed Corrector Faceplate.”

4.10 Added Step. “Install Corrector Faceplate (MD-390734).”

4.11 Modified Step. Added underlined “Using Corrector Coil Leveling Fixture and
Mini-Level, position and align the MCBX Correction Coil (MD-390312).”

4.14 Added Step. “Perform a stretched wire verification measurement of the
system to align the Cold Mass within + .2 mR.”

4.16 Removed Step. “Disassemble the Corrector Coil (MD-390312) from the
MCBX Corrector Mounting Ring (ME-390037).”” Per Damon Bice.

5.11 Modified Step. Changed Part No. (MA-360007) to (MA-369997) per
LMQXAOS.

5.11 Added Step. “Install the Anchor- Instrumentation Tubes (MB-430009) as per
Q1 Module Assembly (ME-369894).”

5.12 Added Step. “Tack Weld the Anchor- Instrumentation Tubes (MB-430009) as
per Q1 Module Assembly (ME-369894).”

5.16 Added Step. “Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege
Serial No. 910 (FNAL Part No. 51330) or equivalent.

(Max. Leakage < 0.1 pA)Y” (Was part of 5.15)

5.20 Modified Step. Removed “Move the MCBX Correction Coil (MD-390312)
up against the Mounting Ring on the Q1 Magnet, and...”

5.20 Removed Step. Moved to New Step 4.17.

521 Removed Step. Moved to New Step 4.18.

522 Removed Step. Moved to New Step 4.19.

6.0 Modified Steps. Added step numbers for each electrical signoff.

6.1 Modified Step. In Resistance Table, move the al and bl (KEK) rows down to
the correct nominal resistance area. Added column for RTD’s for
Manufacturer’s Resistance (Expedition), per Damon Bice.

7.4 Added Step. “Verify that the IP End Dome (MD-390172) is oriented properly
before continuing.” Per DR No. 4260.

7.7 Removed Step. Combined with Step 7.10. Per Damon Bice. New Step 7.9.

7.11 Added Step. *“Verify that the Non-IP End Dome (MD-390172) is oriented
properly before continuing.” Per DR No. 4260.

7.13 Modified Step. Changed to “Mount the KEK Cold Mass Leveling Bracket
(MD-390711) to the *X side of the magnet. (*The bracket can be mounted
to either side, as long as it remains or is remounted to the same location
when used later in the traveler.) Record the serial number of the mini level
that will be used, below.”

7.15 Added Step. “Perform preliminary reference measurements before moving the
Cold Mass to an Assembly Table. Check one (Upper / Lower slash) and then
record the reference measurement and Mini-level No. Take measurement
while looking from Non-Lead End toward the Lead End.”

8.2 Added Step. “Prepare Beam Tube (MD-369955) for insertion. (Use Kapton
tape where necessary.)” per Damon Bice.

9.2 Modified Step. Changed to “Mark / Layout and adjust the Shipping restraint
screws.”

93 Added Step. “Weld the Shipping Restraint Screws to the Corrector.”

9.6 Removed Step. Combined with New Step 9.7.

9.8 Modified Step. Added Responsible Authority Signoff per LMQXAOS.

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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TRR No.

Rev. G

Date

(

)

G 10.3
Continued)

104

10.6

10.7

10.9

10.10

10.11

10.22

10.29

10.31

11.2

12.0

14.0

Q1 LMQXA Cold Mass Module Assembly

Modified Step. Clarified “Fixed” Support at Non-IP End

Modified Step. Clarified “Fixed” Support at Non-IP End

Modified Step. Clarified “Sliding” Support at IP End

Modified Step. Clarified “Sliding” Support at IP End

Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods (Measure from the face of one
stainless steel lug to the face of the other stainless steel lug) and record
measurements below. Copy this page and place copy in designated book for
later reference. (TR-333755, Q1 Cryostat Final Assembly, Step 5.1).”
Modified Step. “Measure two places (in mm) (See positions in figure below
while facing Vacuum Vesse! End) from the face of the IP End Vacuum Vessel
Flange to the inside surface of the IP End Suspension System’s G-11. (Fixed
Support).” (New step 10.11)

Modified Step. Changed to “Measure two places (in mm) (See positions in
figure below while facing Vacuum Vessel End) from the face of the Non-IP
End Vacuum Vessel Flange to the inside surface of the Non-IP End
Suspension System’s G-11. (Sliding Support).”

Added Step. “Weld the Q1 Cold Mass Fiducial Mounting Block
(MA-390808) to the IP and Non-IP End Domes as per Q! Cold Mass Welded
Assembly (ME-390526).” Per LMQXAOQS5.

Modified Step. Changed to “Subtract 15mm from the number recorded in
Step 10.27.” Modified recording table to reflect correct step reference also.
Added Step. “Attach the Drawings / Paperwork necessary to manufacture
spacers and modify flanges.” Per Damon Bice.

Added Step. “Add Spacer between Beam Tube Flange and IP End Dome, if
necessary.”

Added Step. “Weld the spacers to the flanges. (This step should be signed
“N/A” if the “No” box was previously Checked.)”

Modified Steps. Added Step Numbers and instructions to each individual
signoff. In Resistance Table, move the al and bl (KEK) rows down to the
correct nominal resistance area. Added column for RTD’s for Manufacturer’s
Resistance (Expedition), per Damon Bice. Added Column to RTD and
Cryogenic Heaters Resistance Check per LMQXAO06.

Modified Steps. Added Step Numbers and instructions to each individual
signoff.

Page 7 of 71
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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes
1.1 All steps that require a sign-off shall include the Technician/Technician(s)s first initial and
full last name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.
1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
1.4 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.
1.6 Protect the Bellows during all stages of production.
2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
thg/Parts Kit received is complete. /
gﬂﬁ» D¢~ 3/ 13566
Process Enginée\r}}lg/Designee Dée ¢
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ09-0
Notes:
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Rev. G
} 3.0 Q1 Module Alignment
3.1 Record the serial number for each Magnetic Component Assembly.
Q! Serial Number: m&XA l¢
MCBX.Serial Number: HCMCAX — @él ~SI088 gas
“‘/”‘;' %fe__,age)
Respor{sibli’: Authority/Physicist Date
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality
Record, for vendor supplied components, to this traveler.
Verify that the Certificate of Conformity and /or the Quality Record (as required) has been
filled oup.and performed by Fermilab personnel.
Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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Rev. G
4.0 Q1 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
Assembly Stat — Support and Clamping Fixture (ME-369768). /
! 3 S P 7 , . /
: I3y EAVE s U \ - - {
o by e Gzt . ~/>5"0
Tethnician(s)/ ’ & Date
4.2 Configure tgoling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Support Fixture (ME-36978Q), 13.780 Diameter Corrector Magnet.
Technigan(s) Date
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
Assembly (ME-369765, View E—E)A
A S 1 2 [ S
Technigiants) Date’
4.4 Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
Welded g\ssembly (ME-390526). .
: s
'y - a_ = . bt » 1‘/
- #‘7 v”/ 3 e /"f— o (.;‘;\ s .(\.” - ('f,'/
Technigiafid) -~ - ¢ 17 <% Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ9-0
Notes:
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Rev. G
. 4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation
) as shown in Figure 4.5-A.
}
Looking at Lead End of Q1
F |gu re 4. 5 -A

/ﬁé’/ /& 1306

Mchnhaﬂ‘(ﬁ) / < / T e Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ09-0

Notes:
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Rev. G
4.6 Attach the Leveling Fixture to the side of the Cold Mass. Adjust the Mini-Level to “level”
(Gravity) and rotate the Cold Mass to “level™.
( Lz »,,7»’_'7-“2%"” Sl i e
Techniciari(s) Date
4.7 Install the tooling crossbars while monitoring mini-level, ensuring that the Cold Mass level
is maintained.
; . i o - ( ’ i
Technici;m(s’) ) ) Date
4.8 Perform a stretghed wire measurement of the system to align the Cold Mass within £ .2 mR.
T 5/l)i
Responsible Authority/Physicist Date =
4.9 Refiv/,e/j'\e CERN installed Corrector Faceplate.
R v . 7 ; o,
AN P (- O6
_Fechnician(s) Date
7
4.10 Install Corrector Faceplate (MD-390734).
I s T S - (/* <{--
Teghnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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} 4.11 Place the MCBX Correction Coil (MD-390312) on the Corrector Installation Carriage.
Ensure orientation corresponds with Figure 4.11-A below. (Modified version of 369894, p.2)

Iy Sy R B
- NOT 10 SCALE :
comnen — \W/ : H1A

~ "

Q1 LEAD END — END VIEW

/gure 4.11-A y

Teéﬁﬁ’c(amé’;y 7 / é/V/ Date
. /ZD 2 -1 4-06
) €& Chief Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0

Notes:
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4.12 Mount the MCBX Corrector Mounting Ring (ME-390037) to the MCBX Correction Coil
(MD-390312). ;

, i ' o 7.
{ e P e A ‘ A

Technician(g) Date |

4.13 Using Corrector Coil Leveling Fixture and Mini-Level, position and align the MCBX
Correctjon Coil (MD-390312).

o e

Al e e Z-ZJ-Clo

/(echnician(s) Date

4.14 Perform a stretched wire verification measurement of the system to align the Cold Mass within
+ .2 mR.

BN 2 [¢ 7/ Ck
Responsible Authority/Physicist Date )

4.15 Tack weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass
Assgmbly (ME-390108) per Q1 Cold Mass Welded Assembly (ME-390526). -

ﬁé«L{,( A A S 8’/(’(

Weldor Date

4.16 Weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass Assembly
(ME—39QIO8) per Q1 Cold Mass Welded Assembly (ME-390526). , ”

# 4

+ R . / - 7
PR A LAy
Weldor Daté

/;‘Q-' 4.17 Bolt the MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the Silver
Plated Mounting Screw (MA-390247) and torque bolts to 500 in-Ibs. per Note 4 of Q1
Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and Flange as

Lo S

chnician(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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TD/Engineering & Fabrication

4.18 Verify Alignment of MCBX Correction Coil (MD-390312) as per Q1 Cold Mass Welded Assembly

(ME-390526).
%m\) 2 -26-©e

e
S g
%hnician(s) Date

Responsible Authority/Physicist Date

4.19 Tack weld bolts and washers for mounting Corrector into place per Q! Cold Mass Welded
Assembly (ME-390526).

~ s / g / -
M g e 2. 09 ok

"Weldor(s) ~ Date

)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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5.0 Bus & Instrumentation Connection and Assembly
Note(s):
Figure “5.0-A” shows the configuration of Magnet Bus Leads and Corrector
Bus Leads in a Q1 Magnet.
(Magnet Bus Leads) (Corrector Bus Leads)

i Copper (stabilizer)
8Ka L_-_‘—“ 1: — s—
Superconductor (bus) & s
; EWA V1B f H1A §H1B
I Superconductor (bus)
t Copper (stabilizer)
View A-A (Q1 Lead Configuration

Figure 5.0-A

5.1 Set up the Power Leads for splicing as shown in the Q1 Module Assembly Drawing
ME- 4
el 2
e 3--0¢
/f‘ echnician(s) Date
5.2 Construet 7 Obtain Expan%lon Loop Assembly per Drawing (MB- 36996”)
N.J« 7‘» oA s,
) ﬁ@k. e > ,_/ \/(If*
/T{echmclan(s) Ddte

53 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing
(ME 369894) and Figure 5.0-B.
7= S-G-og
‘\r(/d—e__._,/‘
/’I(cchmman(s) Date
re

5.4 Solder the Upper 8kA bus to Upper Lead as per Q1 Module Assembly Drawing
(ME 369/894) and Figure 5.0-B.

\...,__’/ 7

[ goe D §-7-Ce
"’%chmclan(s) Date
Vd
Q1! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0

Notes:
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Looking at Lead End of Q1
Figure 5.0-B
5.5 Insulate gach splice with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722).
ot S T0e
/%chniéian(s) Date
5.6 Insert piece of .005 kapton between splices.
) —
%«ff_) S /oG
/ echnician(s) Date
5.7 Put splices together and insulate splice area with 34 overlap, .002 x 3/8 wide kapton,
part no. (292722).
| s i e P1
/'lyfmiéyian(s) Date
5.8 Attach Q! Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly
(ME-369894).
7 s Eeyacye
) hiiciants) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ09-0
Notes:
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59 Prepare Q1 Instrumentation wire feed thru. Build per Q1 Module Assembly
Instrumentation Wire Feedthru (ME-430008). Wire Labels and descriptions arc shown in

Table 5.9 and per (MB-369998).

Note(s):

USE ONLY CERN LABELS ON WIRES.

Table 5.9

Q1 Instrumentation wire feed thru labels

Q1 Cryogenic Heater Lead "1", lead end heater (a)

Description

Fermilab CERN
Label Lbel
1 | W1aQ1 EH8311+ Twist
2 ; : Sy Together

B ——

TaQ1_l+

Q‘I Cryogenic Heater Lead “2", lead end heater (a)
Q1 RTD, primary Wire color Yellow

R —

3 7891_1- 83111 | pre-made Q1 RTB primary Wire color: Green
TaQ1_V+ | TT8311 U+| cable 01 RTD, primary Wire color Black
T&Q1_V-8311U- ‘ primary Wire color: Red
TbQ1_I+ | TT8321 I+ Q1 RTD redundant: Wire colo;: Yellow

. TbQ1_ I | TT8321 1 | pre-made | Q1 m%a redundant: Wire color: Green
TbQ1_V+ |TT8321 U+| cable | q1 RTD, redundant: Wire color: Black
TbQ1_V- | TT8321 U- Q1 RTD, redundant: Wire color: R

= Black U+
— Yellow |+
= Red U -

[+ Greent -

Individual Thermometer Layout

Q1 LMQXA Cold Mass Module Assembly

End View of Instrumentation Tube

LHC Serial No.: LMQXAQ9-0
Notes:
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} 5.10 Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per Q1
Module Assembly (ME-369894). Verify that there is sufficient slack in cable to allow for
two inches of differential thermal contraction.

e 7 - - .
™ / > ~_‘~' s )
‘e Sphle R Ay
'ILechnician(s) ‘N Date -
RTD RTD
(thermometer) (thermometer)
Wires Wires
TT8321(TbQ1) TT8311(TaQ1)

Warmup Heater
Wires

EH8321+ (W1bQ1) (top )
EH8321- (W2bQ1) (bottom)

S

Looking at Non-lead End of Q1

Figure 5.10-A

)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA09-0
Notes:
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Strip Heater Wires
1-2 & 3-4 circuit heater lead "1" YT1111+ (H1aQ1)
1-2 & 3-4 circuit heater lead "2" YT1111- (H2aQ1)
l 1-4 & 2-3 circuit heater lead “1" YT1121+ (H1bQ1)
1-4 & 2-3 circuit heater lead "2" YT 1121- (H2bQ1)

Instrumentation wires from
non-lead end (RTD and
warmup heaters)

Warmup Heater Wires

EH8311+ (W1aQ1) (top )
EH8311- (W2aQ1) (bottom)

Instrumentation
wire tube

Voltage tap wires

Lead tap "a" primary EE1111 (VTal1Qt1)
Lead tap "a" redundant E1121 (VTa2Q1)
Lead tap "b" primary EE1311 (VTb1Q1)
Lead tap "b" redundant EE1321 (VTb1Q1)
Center tap "¢" primary EE1211 (VTc1Q1)
Center tap "¢" redundant EE1221 (VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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-’ 5.11 Install the Anchor- Instrumentation Tubes (MB-430009) as per Q1 Module Assembly
(ME-369894)
B ;77 J .
Z - (/ =z o ?//Iy/ é
chhmuaz(/ = Date
(512 .. -Tack Weld the Anchor- Instrumentation Tubes (MB-430009) as per Q1 Module Assembly
e (ME 9894) /
Weldor(s) Date
( 5.13 . Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as
S per Q Module Assembly (ME- 369894) /
bt 2 N6/
Weldor(s) Date
5.14 Install Warm-up Heaters (ME-369834) to each end of Q1 as per Q1 Module Assembly
(ME-369894).
5.14.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).
5.14.2  Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369894).
A — A
Y i /V%(“ >/ 17’//{ ‘.
) Technician($) Date
5.15 Install RTD’s as per Q1 Module Assembly (ME-369894). Record Serial Numbers of each
RTD in the table below. Attach Data Sheet for each RTD to traveler.
5.15.1 Attach RTD’s (MA-369835) (Qty. 2) to Mounting Blocks as per Q1 Module
Assembly (ME-369894).
5.15.2  Solder wires (MA-369836) to RTD’s as per Q! Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.15.2 below.
=" Black U+
— Yellow I+
[ Red U -
= Green | -
Individual Thermometer Layout
-7 Figure 5.15.2
. T}aﬁmclan(s) Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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5.16 Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below.
(ImA) Record the resistance data from the Manufacturer’s Traveler below. Compare
RTD resistance test results to the resistance results from the Manufacturer’s Traveler.
Ensure RTD resistances are within 5€2. Attach the Manufacturer’s RTD papers at the end
of this traveler.
To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4W£2 (meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
o o o | e e s f s "Ne)
o 1Y e Y e | e e I s f e |
> o o I e e O == = e L0
Lne 3 3 o I e s OO Boom
Doopboo ©
, 3
/ \
OHMF Button Blue (function) Button
Us+ Biack|
I+ Yellow {-— -
U- Red fr—rmmmmer—eme"
I- Green fmrmmm———"__
Thermometer
(RTD)
RTD’S
Building Temperature: (- Time of Test: __ <" ¢ &
Serial No. Location Wire No. Measured Q MFR_’ Q
(Expedition)
. / 7 )\SU QI Inst. Non-Bus Side TT8311 g z L L Zgg
% / /7 )» 13 E, QI Inst. Bus Side TT8321 LY Le

i/

R

T

Cryogenic (Warm-up) Heaters

oy 3 T - B . i /'I
Building Temperature: E}'A‘w /s Time of Test: LY
Location Wire No Measured Q Manufacturer Q
Q! Lead End EH8311 ! e S 16Q
QI Non-Lead End EH8321 / ‘;; G 160
Technician(s) W"’ Date i

Q1 LMQXA Cold Mass Module Assembly

Page 22 of 71

LHC Serial No.: LMQXA09-0
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5.17 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
(Max. Leakage < 0.1 pA)
Chief verify setup and sign below before continuing.
ERVE
Date !
RTD’S
Building Temperature: Time of Test: Q :
Serial No. Location Wire No. Max. Leakage < 0.1 pA
CX__’ [_S__ X/ 72 % Q1 Inst. Non-Bus Side | TT8311 20 U 7‘]’
CX_| % X/7255] QlnstBus Side TT8321 Oy 4
/ o ;/’7,';}"/{/ ‘
T e 255
Technician(s) - Date
5.18 Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pA)
Have Crew Chief verify setup and sign below before continuing.
=4 S 6-0F
i Date
Warm-up Heaters
Building Temperature: ) Time of Test: 1. 50
Location Wire No Max. Leakage < 0.1 pA
QI Lead End EHS8311 ) ‘( y A
Y T L
QI Non-Lead End EH8321 < O ph
./!’:‘ /"‘. ///I f ' }
) S ; i 4
Technician(sf' = Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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5.19 Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:
e Corrector Tag Name
e Date
e  Resistance Measurement
e Temperature (i.e. 77° F)
e  Firm/Laboratory (Fermi)
e  Checked By (Print Last Name)
Once all information has been filled out, make a copy of the
Cryogenic Thermometer Traveller. Place the original at the end of the
traveler and place the copy in the designated binder.
/ ) » B
. F R S
A 9 L e E el Sl
Techniciari(s) T Date
y
ey
ey 7T~
,/“fé%ﬁ\) <N Le
/ﬁre)z Chief Date
520 Mount the Lincar Clamp Base Block (MD-369926).
T .:.7;'*‘“ N i -
Fedee [
echnician(s) Date
5.21 Mount the Stabilizer Assembly (ME-430039) onto the top of correction coil as shown in
Q1 Module Assembly (ME-369894).
’ S ('}.'7 g .- i 7 ‘.}\ :: 4(’”’
e - ‘,‘/CC;’ = 2 ~ / {‘\ "‘\/irj‘
//’f echnician(s) Date
5.22 Feed the Lead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q1 Module Assembly (ME-369894). The Top of the Bus as it exits the Magnet
should/g_ce toward the Cold Mass at the stabilizer assembly.
It . ‘
- (‘“\/‘Légﬂ - VAR ETG
" _Aechnician(s) Date
523 Feed the Lead End Loop Assembly (ME-369962) through the Linear Cable Clamp
Assembly (ME-430040)(bottom). Bus surface facing Cold Mass at stabilizer assembly
._should be at top as it exits the linear cable clamp assembly.
S e e
))é:hnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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!
)
5.27 Verify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Linear Cable Clamp Assembly.
(e 3/5/¢ &
Crew Chief Date
5.28  Attach the Backing Spline (MD-430053) to the Expansion Loop, between the Stabilizer
Assembly and the Linear Cable Clamp Assembly, as shown on Q1 Module Assembly
Ay (ME-369894).
v -T 7"“/ S > ) —
Yoo o D D s Y
- /féchnician(s) Date
5.29 Wrap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable
Clamp Assembly. i ‘
L,~~/2’,/ ~/ s / 5 ] e < . \J\c
Technician(s) e : Date
5.30 Attach Face Plate for Corrector Leads (MD-390671) to front surface of Correction Coil.
Voltae L7 e,
3\ /i‘ echnician(s) Date
‘ 5.31 Connect the MCBX Correction Coil (MD-390312) Bus wires from Bus Assembly
(ME-369826) to the MCBX Correction Coil (MD-390312) as per Q1 Module Assembly
(ME-369894).
. S
SN VA, P S F
Technician(§) . Date ’
5.32 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module
Assembly (ME-369894).
; P -~ 3 A:; -5 ‘J
Technicianfs) P 27 Date
5.33 Run instrumentation wire bundle along path at top of corrector coil as shown in Q1
Module Assembly (ME-369894). Attach Instrumentation Wire Hold-Down Brackets
(ME-430015) as s in Q1 Module Assembly (ME-369894) and pack with Green Putty.
"z S-806
Tc?(wician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
. Notes:
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5.34 Attach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
(MB-369962) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).
7 l{? — L] )
J}kam. ),( O, < 5 ‘_&’:7(0
-~ };éehni’oian(s) Date
5.35 Attach Backing Spline (MD-430053) to area between Linear Cable Clamp Assembly and
Lead End Spider Assembly (MD-430042).
. — . '}; r: . =
G TN - J‘) ?5/ O
Technician(s) 1 b Date/ //
5.36 Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and the Lead End Spider Assembly (MD-430042).
= . - f -y
O, wg [2 b
Technician(l;) :’\4 Datd /
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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6.0 Electrical Inspection

Perform an electrical inspection on each of the Individual Quadrants and the
Cold Mass. Refer to the Valhalla and Leader Free Standing Coil Measurement
Procedure (ES-292306).

To measure the Resistance of a Q1 Cold Mass:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 0.1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect I to Q4 inner power lead as shown in figure.

7. Connect I o to Q3 inner power lead as shown in figure.

8. Turn test current on.

9. Connect Vy and V¢ to voltage taps as shown in resistance table.
10. To measure Total with leads, connect V\; to Q4 power lead and Vo to Q3 power lead.
11. Read resistance and record in traveler.

1 Cold Mass Electrical M remen

EE1311 (CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL})
b1 (KEK) b2 (KEK)

-

EE1211 (CERN)
VTc1Q1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
\ 2 (KEK)

EE1111(CERN) EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL)
a1 (KEK) a2 (KEK)

VALHALLA
SCIENTIFIC 43008
1A
® g
O G—]
Resistance
Test Temp VLoO eTL'O_
Full Scale 20mV 200mv 2v  Current Comp
’ Voltage C—T T3 [ 3
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA09-0

Notes:
Page 27 of 71



TD/Engineering & Fabrication

Specification # 5520-TR-333754

October 18, 2005
Rev. G

6.1 Measure the Resistance of the Q1 Cold Mass.
(Q1) Resistance Nominal 3.35 to 3.45Q
Voltage Tap Serial Numbers
9 P u Total Resistance
Connect| Fermi CERN KEK
Vv VT, L
Hi alQl {EE1111 al ,3 "f“/
Vio |VTclQl |EE1211 c1 - Q
Vi |VTclQl EE1211 cl 2 0
Vio |VIbIQI |EE1311 b1 7 Q
Total Resistance with Leads
Nominal 6.75 to 6.85Q
V|.|| VTalQl EE1111 ai J—
/ 5(« /
Vio {VTbIQl |EE1311 b1 7% Q
Vi Q4 Power Lead -
- &
Vio Q3 Power Lead é y / o
, ////'“' s ; Py ‘
bpr gl /906
Technician(s) -~ ’ Date

6.2 Measure the resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35 to 3.45Q
Connect Fermi CERN KEK Resistance
Vio VTc2Ql1 EE1221 c2 3 - Q
Vv VTc2Q1 EE1221 c2 -
HI g 44

Vio VTb2Q1 EE}321 b2 Q

Technicianr(s) Date

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXA09-0

Page 28 of 71
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

. Push Auto/Hold button to release hold.

. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level
recorded in the lower right corner of the display screen is 1V or 1000 mV.

. Connect H,, to Quadrant 4 power lead as shown in figure.

. Connect L, to Quadrant 3 power lead as shown in figure.

. Connect Hy,tand Lyt buttons to voltage taps as shown below.

ONO AN

To measure Q1:
» To measure Quadrants 1&4, connect H,;to VTa1 (EE1111 for Q1), and Ly to VTc1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect Hy, to VTc1 (EE1211 for Q1), and L, to VTb1 (EE1311 for Q1).
* To measure total, connect Hyto VTal (EE1111 for Q1), and L, to VTb1 (EE1311 for Q1).

9. Read Ls and Q from display and record in traveler.

EE1311 (CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
c2 (KEK)

EE1111(CERN) EE1121 (CERN)

VTa1Q1 (FNAL) VTa2Q1 (FNAL)

al (KEK) a2 (KEK)
Agilent LCAMETER —

[0

g .. ~ OOOoDsod
P88y e @

Line

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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6.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
(Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
cormectl Fermi CERN KEK Total Inductance
Hpor |VTalQl |EE1111 ait i <
Leor |VTclQl |EE1211 ci ', 1 58 / mH
H VTclQl |EE1211 ci . -
POT clQ 1< b 30,
Leor |VTbIQ1 |EE1311 b1 mH
Nominal 30 to 32 mH
Total Inductance
H VTalQl |EE1111 at .
POT Q ) O
# ;:"’ TR 2
S i 2 2
“Teehniciah(s) Date
6.4 Measure the Q—Factof (Q) of a Ql Cold Mass.
(Q1) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
= Total
Connect| Fermi CERN KEK Q
Hpo'r VTalQl EE1111 al
Lpor |VTclQl |EE1211 (o \ Z
Hpor {VTc1Q1 |EE1211 cl
Leor [VTbIQI |EE1311 b1 /- Z
Nominal 1.0 to 1.2
Total Q
Hpor |VTalQl |EE1111 al / 7
Leor |VTbIQI |EE1311 b1 '
Tectfcian(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

U+ (Black) to Sense Hl
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO

Specification # 5520-TR-333754

October 18, 2005
Rev. G

5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4W£ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
howlett HP3457A SENSE INPUT
g [ s o Y s e | e | e 1 e [ e | HO

ooaoocooda
[ e I e m  mn |

| o I s f e s |
| i e e e

Loq

ad

4V!Vﬂ
Line O £ s e I o |
(e B o I e

, iy

/

OHMF Button

o o o e B S R = R

Biue (function) Button

U+ Black ]

I+ Yeliow R
U Red """

) ? i- Green

Thermometer
(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Nooahw =+

Hewlett

packard HP3457A

=5
m\fi:

LHC Serial No.: LMQXAQ9-0
Notes:

s I s o
o v |
s e s e
o o | s s |

o s e o
| s
e I s O s s

e |

CIEE/

-~ z

o
Line 03 3 o I s Y
0 oo s I

/ iy

/

OHMF Button Blue (function) Button

Warmup
} Heater

Q1 LMQXA Cold Mass Module Assembly
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6.5 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MFR
Resistance (Expedition) for RTD’s.
Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°): __70°
MFR
Component Fermi | CERN Range Resistance | Resistance
(Expedition)
Q1 RTD, primary TaQl | TT8311 | 60t0700 | wS03 Of (hf.7}4 @
Q1 RTD, redundant TbQl | TT8321 | 60t070Q | /,5 24 Qf (7289 Q
Q1 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 +) W1aQl | EH8311+ ‘
: 16101850 | 28
Q1 Cryogenic (warm-up) Heater (LE) - W2aQ1| EHB311-
wire at bottom (CERN #1 I-) (¢}
Q1 Cryogenic (warm-up) Heater (Non-
LE) - wire at top (CERN #2 I+) WIbQL) EHB321+ . G
— yreereT 1601850 |[,.S \
ryogenic (warm-up) Heater (Non- i
LE) - wire at bottom (CERN #2 I-) W2bQ1 | EHB321 Q
L ,....af’/ ’::7
p //;,f 57 Ly 7 - ? e / ;/7///
Technieiah@ Date
6.6 Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.
Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Range Resistance
H1aQ1 | YT1111+| HA1 o <4
Circuit A 28 to 320 Z 8 54
H2aQ1 | YT1111- HA2 ol
H1bQ1 | YT1121+ HB1 y
CircuitB | 28to320 | /B
H2bQ1 | YT1121- HB2 9l
—~ —- ,
Lo =k
Technician(s) Date ’
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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) 6.7 Using the HP4284A, connect power thru the corrector Power Leads
(HIA and H1B to measure Q1-HI or V1A and V1B to measure QIl-VI).
Connect the Sense Leads as shown in table below and record resistance.
Corrector Bus Leads . _
“VIA | VIB . H1A | H1B
(View Looking into Q1)
Readout Labels Power Resistance Nominal Resistance
Labels
V1A EE8111 O o <5Q
EE8111 ViB V1A, ViB I/ 53 o 17-20Q
V1A ViB 1775 o 17-200
H1A EE8121 ) o( o <5Q
EE8121 H1B H1A, H1B 2150 Q 20-23Q
. H1A H1B 215 20-23Q
)
/ o L .
Teettician(s) Pate
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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7.0 Dome Setup
7.1 Attach IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776). ,
fly, %u ~ A
Techniciﬁ{(s) Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526). ,f' 7
1 p P PR
S T A
Technician(s) - ’ Date
7.3 Level the IP End Dome (MD- 390172) using the Ball Socket (MD-369777) and the Mini
Level
TN | fl L iy
Tedtnicidn(sy A~ - Date”
7.4 Venty,th the IP End Dome (MD-390172) is oriented properly before continuing.
r‘7 (1 ("\ ([
4 Vg O
/ w Chief Date
7".;5 Mark the IP End Dome (MD-390172) and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 9.4 to reposition the Domes prior to Welding.
Lo, Us 54 e
Techmé‘{an(’s) 7 Date ~
7.6 Remove the IP End Dome (MD—3;0172) from the Tooling.
! A —n .
‘A il./sv’}\ . 4/fw’bé L “',‘/ M’Z}
T ec«hnlman(s) - v Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA09-0
Notes:
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7.7 Align Non-IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526).
Date
7.8 Level the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the
Mini Level.
G e P F P
= =7 iz
chhnicia(n(’gg Date
79 While feeding the electrical wires/bus through the proper ports attach the Non-IP End
Dome (MD-390172) (Q1) to the End Dome Positioning Fixture (MD-369776).
Techniciap(‘é’f" e Date
7.10 Venfy that ?he Non-IP End Dome (MD-390172) is oriented properly before continuing.
D Sy
’ Créw Chief Date
7.11 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Line. This Step will be used.in Step 9.7 to reposition the Domes prior to Welding.
3 - 2 rd
",:’/” L 2_//% e /’c’”/é
Techmcmﬁ(/ ) Date
7.12 Remove the Non-IP yo e (MD-390172) from the Tooling.
,/ & 46
2 s % ?/ 7
Technician(sy~" Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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7.13 Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the *X side of the magnet.
(*The bracket can be mounted to either side, as long as it remains or is remounted to
the same location when used later in the traveler.)

Record the serial number of the mini level that will be used, below.

Mlm I;glel Serial Number: :‘U’Z—

A P S o0
,/e/chmuan(s) Date

7.14 Adjust the mini level so that it is level with respect to gravity. See the mini level
instructiens for this procedure.

. e

,\4)/4 Qo S GRS

) /’f‘echmman(s) Date

7.15 Perform preliminary reference measurements before moving the Cold Mass to an
Assembly Table.

Check one (Upper / Lower slash) and then record the reference measurement and Mini-level No.

Upper Slash D

Lower Slash &

Take measurement while looking from Non-Lead End toward the Lead

End.
Reference Measurement: | _“ l
7
\JVIini -level No. e
e 5 -
<€/ /Tgchmcmn(s) Date

\/ \< "6~ Place the mini level on the leveling bracket so that the readout is facing the Non-IP end
\ }7 > ﬁ\ (corrector end) of the magnet. Push the level up against the leveling bracket top screws.

A
AN
7 ﬂ,’f"):,,) Record t net Level here
&
A
Techmcmn(s) Date
7.17 Remove the mini level but leave the KEK Cold Mass Leveling Bracket (MD-390711)
mountedsto the CWQQ Mass.
v 3 2
e 4 /’LQ,Q,/ :) - / G- L,(_C?
' /Fechnician(s) Date
7.18 Move the Cold %;/Iass to the Assembly Table. N
Téghnician(s) Date ' ', /v
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0

Notes:
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8.0 Beam Tube Insertion
8.1 Inspect the Beam Tube (MD-369955) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
(Ferm1 stpék 1920-0300) as per Insulated Beam Tube Assembly for Q1 (MD-369746).
4 <O -0
//Z echnician(s) Date
8.2 Prepare m Tube (MD-369955) for insertion. (Use Kapton tape where necessary.)
2 T -10-06
%hniﬁgn(s) Date
83 Using Insertion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly as
. S /0~
/’7fcchnic'/ian(s) Date
8.4 Position the Beam Tube (MD-369955) longitudinally per Q1 Cold Mass Welded
A bl -390526
ssembly yME ). —
_—— S-/C-
/ )V('CSZ——/
/e/chmclan(s) Date
85 Place gsmark 40mm from the laminations on IP End of the Beam Tube.
B2 S-10-S%
"/fechnician(s) Date
8.6 Ver1'fy that t? placement of the mark in Step 8.5 is correct. / 6/
Créw Chief Date .
8.7 Using thgav achs Cutter, cut the IP End of the Beam Tube at the mark.
L fie > DO
//T echnician(s) Date
o
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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8.8 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length BD]O
8.7.1
Subtract 7725mm (+0/-4mm) - 7725mm
8.7.2 (Length to be cut from Non-IP End) = 34«
e 3 .10-0¢
/échnicia’n(s) Date
8.9 Using the number recorded in Step 8.7.2, measure and place a mark at the Non-1P End of
the Beam Tube.
~ -2 Jp—— = P -~ fM
ANV . R GV N
J?échnician(s) Date

8.10 Verify thatthe placement of the mark in Step 8.9 is correct. -
Y /’ S s o P8

kS

Crew Chtef ( Date

achs Cutter, cut the Non-IP End of the Beam Tube at the mark.

™ = e
R~ AL S 1006
/I‘ ‘chnician(s) Date
8.12 Measure and verify Beam Tube length is 7725 (+0/-4mm). Record Actual Beam Tube
Length below.
Actual Beam Tube Length 7725

’fchnician(s) Date

/IQ e ﬂwf/w

Responéible Authority/Physicist Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA09-0

Notes:
Page 38 of 71



e

TD/Engineering & Fabrication Specification # 5520-TR-333754
October 18, 2005
Rev. G

8.13 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)

Have Crew Chief verify setup and sign below before continuing.
< -1 O~ OCe
/7frew' Chief Date

Hipot | Leakage or Failure Voltage Pass Fail

Beam Tube to coil, heaters -
and ground /5/ n. /4 /
A 2344//é/

-
S B
Technicifn(sy—~ & Date

/%;%%ébféy&"” (O Map s

Responlsible Autpérity/Physicist Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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9.0 Dome Installation

9.1 Tack weld the Expansion Loop mounting hardware in place as per Q1 Cold Mass Welded

Assembly (ME-390526). / /
VA . > fo/e

Weldor(s) Date

9.2 Mark / Layout and de. ust - j“,/:;

%/ P
Technician(s) Date

\’\9.3 Weld the Shlppmg Restramt Screws to the Corrector.
VAl 4 2/q/0(
- ' Weldor(s) Date

94 Reposition the IP End Dome as shown in Q1 Cold Mass Welded Assembly

(ME-390526) using the Horizontal Witness Line from step 7.5 )
3 é;lf’ ) »' i S ,'? ’ / ; ) S ;;'j ":,/ L’é

Tedbnician(s) - R Date

9.5 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per
Ql C SS We]ded Assembly (ME- 390526) ,

2 Sre /o

Weldor( s) Date

9.6 4.‘5 Weld the IP End Dome, skip weld around to minimize distortion per Q1 Cold Mass

N - Welded Assgmbly (ME- 390526).
. . .
]Zuzu[/ L/‘r’,ﬂ*t-\ f//"f)@;

Weldor(s) 4 Date

9.7 Reposition the Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line from step 7.11. Feed the Electrical
wires/Bus through the proper ports as the Non-IP End Dome is brought into position
against the End Plate. S »
Téchnicién(s) v e Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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9.8 Ensure Spider Assembly (MC-369973) is installed properly as per Q1 Module Assembly
(ME-369894).

7L ¢ o b
7{w Chief Date
Q;u;s/v\ XZJv 3-Q-C e

Rgsponsibje Authority/Physicist Date

9.9 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as
per Cold Mass Welded Assembly (ME-390526).

b ——o 7%@/@@

Weldor(s) Date

(” 9.10) Weld the Non-IP End ]Somc, skip weld around to minimize distortion as per Q1 Cold

Mass Welded Assemy‘ly (ME-390526). .,

@(/(9 / // A;ZJ// é AL R [O/ 2-/]-06

Weldor(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0

Notes:
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10.0 Suspension System Assembly

10.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500) or equivalent.

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 _
Sliding Support Assembly (ME-390042) 1 P
Tie Bar Assembly (ME-390400) 2 -
Tie Bar Shim, 6.4mm (.250”) (ME-390118) 4 -
Tie Bar Shim, 2.4mm (.093”) (ME-390119) 4 ~
Tie Bar Shim, 0.8mm (.031”") (ME-390120) 4 _
Suspension System Adjusting Screw (MB-390039) 8 -
M16 x 70mm SHCS (MA-393021) 8 P
(6567 ID x 138" OD x 13" THK STN STEEL) | MA-39037) 8

Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary
sticker or equivalent.

chhnic&an(s) < Date ' !
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ9-0

Notes:
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N 10.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at
} the Non-IP End.
O. Blom, 215 joe
Techniciarks) O Date ! /
10.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.
@R 3/1%/0e
Techniciab(s) Z} Datd I
10.4 Adjust the Vertical and rotational alignment of the Sliding Supports using the Suspension
System Adjusting Screws (MB-390039). Ensure all four screws are in contact with the
Fixed Support and that Diametrically Opposing Support Lugs are equidistant from the
‘ Vacuum Vessel Wall.
)
AT
Adjusting Screw i
(MB-390039) 1Y
}
[T i 1T
O ¥ g 2)13jpe
Techniciah(s) O Daté
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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10.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position
at the IP End.
-~ 2o A
@) b\/; JA‘(A — i,,»- i (y
Technicin(s) & Date
10.6 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Sliding Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.
Y - S
Ao i i,,"’,\,‘,,.\,.‘n S| % \'“/((’
T cchnician{s) O Date
10.7 Adjust the Vertical and rotational alignment of the Sliding Supports using the Suspension
System Adjusting Screws (MB-390039). Ensure all four screws are in contact with the
Sliding Support and that Diametrically Opposing Support Lugs are equidistant from the
Vacuum Vessel Wall.
Adjusting Screw =
(MB-390039)
g
I} IT
—_ P ,
@, ‘{(/4'_,—\: O""[ l/\,, ‘__.f; / "’)) O 6"
Technicilm(s) ) Date
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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10.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-390118),(MB-390119) and (MB-390120) between the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390400) as required.

(Reference drawing: ME-390525).
RN 5izfoc

Techmélan(s) Date /

10.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods
(Measure from the face of one stainless steel lug to the face of the other stainless steel lug)
and record measurements below. Copy this page and place copy in designated book for
later reference. (TR-333755, QI Cryostat Final Assembly, Step 5.1).

Non-IP North to IP North YUY
Non-IP South to IP Southv” _{ ’.»f / ‘171'6/ k| LH'\ A

b v e =/ /3,00

Techmcwn(sf Date

10.10  Measure two places (in mm) (See positions in figure below while facing Vacuum Vessel
End) from the face of the IP End Vacuum Vessel Flange to the inside surface of the IP End
Suspension System’s G-11. (Fixed Support).

le— Fixed Support
‘ inside Vacuum

Vessel

» (Measure this Position Position
Distance) #1 : #2

Vacuum Vessel —»} |
Flange

IP End - Vacuum Vessel IP End - Vacuum Vessel
Side View (Cut Away) End View

Measurement recorded from Position #1 to the Fixed

Support inside the Vacuum Vessel: I’M)g mm

Measurement recorded from Position #2 to the Fixed
Support inside the Vacuum Vessel: _ (30 | mm

Total of both measurements: o? e mm

Divide the above Total by 2 and record the average _
mef,/s'urement here: 1201 5 mm

/ 12[o6
Technician(s) Date !

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ09-0
Notes:
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10.11  Measure two places (in mm) (See positions in figure below while facing Vacuum Vessel
End) from the face of the Non-IP End Vacuum Vessel Flange to the inside surface of the
Non-IP End Suspension System’s G-11. (Sliding Support).
‘&—— Sliding Support
inside Vacuum
) Vessel .
N (Measure this Position Position
Distance) #1 #2
Vacuum Vessel —»} |
Flange
Non-IP End - Vacuum Vessel Non-IP End - Vacuum Vessel
Side View (Cut Away) End View
Measurement recorded from Position #1 to the Sliding Q_ C f{ Cl
Support inside the Vacuum Vessel: 2S-- mm
Measurement recorded from Position #2 to the Sliding
Support inside the Vacuum Vessel: .2C | X" mm
Total of both measurements: /) =5 ]  mm
Divide the above Total by 2 and record the average o
measurement here: /) O /X, 5 mm
2 S . Vi ,./
Ctn. /o olisoe
Technician(s) Q/ = Date!
/ &
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ09-0
Notes:
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: 10.12  Label the IP End Support and the Non-IP End Support.
} (Writing on the G-11 Support is acceptable).

) Fvom o 3P oG
Tec niciarks) O Date | !
10.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
e S
LSS S
Date ’

10.14  Configure the Suspension Tooling for Q1 Assembly per Cryostat Layout Tooling &
Assembly (ME-364604). Place Suspension Assembly on the tooling and make necessary
adjustments to the toolin

/,/:x/:e_, j//} Ufé

" - /;,( o
Technictants) Date

10.15  Assemble the Suspeils/io)l; Mounting Brackets (MD-390279) to the Support Assemblies.

Lo e g 2,7
Technieﬁ(s)’l/u Date
10.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension

system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.

) Note(s):
Ensure that the Suspension System is configured properly to th I Mass
with respect to th JP and Non-IP Ends. /7 0(
. 5 !
-

Ay 2 e T
g ST

10.17  Verify lpcking collars exist only at Non-IP End support.

,/L;éd Person Date

)

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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10.18  Establish alignment between the Cold Mass and the Support system. Install shims between
the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
N d ~ =
IP-North e D p-south 1 P25
R A g -~
Non-IP-North & >C Non-IP-South __©5©
7 7 6 .
/ o //{/’w - - /’4 - (“)C__,
Taéffnicianw Date
10.19 Verifykthe Alignment of the Cold Mass and the Support System.
*’\/-// / i [éé
Crew Chief Ddtc
10.20  Weld the Cold Mass to the Outboard Cold Mass Brackets as per Q1 Suspension System
Instaflation (ME-390525),
it A e 2 // y /ot
Weldor(s\) Date
10.21  Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q1 Suspension System
Ingthllation (ME- 390525) /
N o Jie Jed
Jelf N WAL XA
~ - Weldor(s) Date
Vﬁ ,
10.22: Weld the Q! Cold Mass Fiducial Mounting Block (MA-390808) to the IP and Non-IP End
Lr Domestas per QI Cold Mass Welded Assembly (ME-390526). /
\ >
4]{ //f . é\ 3 < 0/ ¢ (2
Weldor(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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10.23  Add 111mm to the Final number recorded in Step 10.10 and record below.
Recorded measurement from Step 10.10: / 3018
Add: + 111mm
Record New Total: /4 / 745
d ’ 2/ 14/g6
Tce’hnicia\r'x(s) Date ' !
10.24  Add 112.5mm to the Final number recorded in Step 10.11 and record below.
Recorded Measurement from Step 10.11: 90 [ 8. g
Add: + 112.5mm
Record New Total: 2 i 3/ 0
WA0 314
Technician(s) Date
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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10.25  Position the IP End of the Beam Tube at the distance recorded in Step 10.23 from the
insidg surdace of tkle IP G-10 support.
?AAW o) il gt
Téchnician(s) Date !
10.26  Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End
support. Compare this number to the number recorded in Step 10.24.
Note(s):
These numbers should be the same to within 1 mm. [f these numbers
differ greater than 1 mm, contact Responsible Authority/Physicist.
/ -~
Record measurement here: QJ :)-S W oan
Reco;‘ded measurement from Step 10.24: 2191 ;o
/ " :’16 /
M’rw 3/ [ Y /?‘Z
Téchnician(s) Daté v
10.27  Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record
below.
. r¢
Record measurement here: A 1 S am
. A ;
A A el ;//‘//ﬁ‘t
Tedh?xician(s) Date ’
10.28  Subtract 15mm from the number recorded in Step 10.27. This is the Spacer width for the
IP End. Record below.
Recorded Measurement from Step 10.27: }7% OY)} My
Subtract: - 15mm
Spacer width for the IP End: ﬂ i 3 mm + dmrrn Tl
h 2 5 V\MD 6&&7« quék
w— (ﬂ prIrae Tpew'
Tgéhmcian(s) Date

i 1571
10.29  Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Sp\é e
Dome. Record below. ~

/
Record measurement here: O'ZO M K\Q"
a >\ Blgy
Techician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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} 1030 Subtract 15mm from the number recorded in Step 10.29. This is the Spacer width for the
: Non-IP End. Record below.
Recorded Measurement from Step 10.29: %4_7"7‘ Mmm
Subtract: - 15mm
Spacer width for the Non-IP End: &7”7 émm \
ATy 2//0 o6
Technician(s) Date !
10.31  Attach the Drawings / Paperwork necessary to manufacture spacers and modify flanges.
' Q :
( ! m } ¢
Responsible Authority/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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11.0 Cold Bore
111 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q1 Cold Mass
Welde }ssemblxr(ME -390526).
/(‘x;/) 5 -} Y Ol
chn1c1an(s) Date
11.2 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
_-Spacer Added? Yes Eﬁ No D
Sy S - - g
Sl e | L OL
Jr /)—( R e ,,.? 75 C ¢
7f echnician(s) Date
}V(/
113 / Weld the spacers to the flanges. (This step should be signed “N/A” if the “No” box was
prev10us[y Checked )
i # // Lﬂ ’AZ ’/ / {flﬂ /:-) é
- : /’[‘ Z {, . g ’ l/ A -
Weldor(s) Date
114 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
;}l pold qus Welded Assembly (ME-390526). ,
72 I
){/ / (‘? /e
Tebhmcmn(b) Date
/-"’\\.
11.5/  Weld the Beam Tube to the Flange at IP End as per Q1 Cold Mass Welded Assembly
" (ME- 350526) . ;
el Ao ) -
»,v",. o L,/ G ’; N 3 / / ¢ / GG
Weldor(s) Date
11.6 Position the Cold Bore Flange (MC-390538) over the Beam Tube and onto the
NOJP End DomT (Q1) per Q1 Cold Mass Welded Assembly (ME-390526).
W 3/ L
Technician(s) Date )
B \\
L7 Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Welded Assembly
(390526) /
(U = »
,é [2 (A - / (G /o ¢
Weldor(s) Date
11.8 Perform a stretched C@ﬁrﬁn}tof the system to align the Cold ass 1/1\1n + .2 mR.
Responsnble Authonty/Phy51c1st Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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119 Align Begmy/Tube and the Flange at IP End per Q1 Cold Mass Welded Assembly (ME-390526).
T |

e T

}e/chnician(s) Date

11.10  Weld the Flange to the IP End Dome as per Q1 Cold Mass Welded Assembly

Wﬁ o 3//7/06

”Weldor(s) ~ Date”

Tube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-390526).

. / Technician(s) Date
11.12° Weld the Flange to the Non-IP End Dome as per Q1 Cold Mass Welded Assembly
(ME£390526). — - ,
PR 1 .
it A A /7 /6
‘Weldort$) ) _ Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0

Notes:
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Electrical Inspection

Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q1 Cold Mass:

~OOONDO AWM =

-t b

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy to Q4 inner power lead as shown in figure.

Connect l o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vyyand Vo to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi, to Q4 power lead and V| o to Q3 power lead.
Read resistance and record in traveler.

Q1 Cold Mass Electrical Measurements

EE1311 (CERN) EE132% (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)

VTc1Q1 {FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
¢2 (KEK)

EE1111(CERN) EE1121 (CERN)
VTa1Q1 (FNAL)  vTa2Q1 (FNAL)

a1l (KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008 1A
xxx ohms @ VH'O e'”’

Resistance

Test Temp VLoO c

Lo
Full Scale 20mV 200mV 2v  Current Comp
Voltage [T T [ 0]

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ09-0

Notes:
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) 12.1 Measure the resistance of the Q1 Cold Mass.
Nominal 3.35 to 3.45Q
(Q1) Resistance e
' Total Resistance
Connect] Fermi CERN KEK
Vi |VTalQl |EE1111 at -~ S S-/
Vio |VTclQl [EE1211 c 5.9 Q
Vi |VTclQl |EE1211 cl <4 33
Vio |VTbIQl [EE1311 b1 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Y
Vu |VTalQl |EE1111 al ' 7
Vio [vTbiQl [EE1311 b1 & ; 7 o
Vi Q4 Power Lead
Vio § Q3 Power Lead é - g 7 7 Q
7
Al 3-/5-06
Tey{maan(s) Date
12.2 Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35 to 3.45Q
Connect Fermi CERN KEK Resistance
Vi VTa2Ql1 EE1121 a2 =
2455
Vio VTc2Q1 EE1221 c2
Vv VTc2Q1 EEt1221 2
HI c2Q c ‘5> 4{4_ o
Vio VTb2Ql EE1321 b2 Q
Ay 315 2¢
mcxan/ (s) Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:
Use Agilent 4263B LCR Meter.

Push Auto/Hold button to release hold.

Gk~

Specification # 5520-TR-333754
October 18, 2005
ev.

@

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the

level recorded in the lower right corner of the display screen is 1V or 1000 mV.

® N

Connect H,,, to Quadrant 4 power lead as shown in figure.
Connect L, to Quadrant 3 power lead as shown in figure.
Connect H,, and Ly buttons to voltage taps as shown below.

To measure Q1:

» To measure Quadrants 184, connect H,ito VTa1l (EE1111 for Q1), and Ly to VTc1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect Hy,ito VTc1 (EE1211 for Q1), and Ly, to VTb1 (EE1311 for Q1).
» To measure total, connect Hy, to VTal (EE1111 for Q1), and Ly to VTb1 (EE1311 for Q1).

9. Read Ls and Q from display and record in traveler.

EE1311 (CERN)
VTb1Q1 (FNAL)
b1 (KEK)

EE1321 (CERN)
VTb2Q1 (FNAL)
b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
¢2 (KEK)

oo

42638

Agilent | oo veTER

S

EE1111(CERN) EE1121 (CERN)

VTaiQ1 (FNAL) VTa2Q1 (FNAL)

a1 (KEK) a2 (KEK)
—— ENTRY —

Line

Leur Lpot Hpot Heyr

AGLLN

I |

[l

al

LI IR

ajgam
[ [] 0]
[ 1110

Enter|

[CIEI

k

Q1 LMQXA Cold Mass Module Assembly

Page 56 of 71

LHC Serial No.: LMQXAQ9-0
Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333754
October 18, 2005

Q1 LMQXA Cold Mass Module Assembly
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’ 123 Measure the Inductance of the Q1 Cold Mass.
(Q1) inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Comect]  Fermi CERN KEK Total Inductance
Hpor |VTalQl |EE1111 at ‘5_4 DQ
Leort VTelQl EE1211 ci mH
Hpor [VTc1Q1 |EE1211 ci e 4094
Nominal 30 to 32 mH
Total Inductance
H VTalQl |EE1111 at
POT alQ 3 o, é g L/a
AT ~
%/Mﬂ/ 3-]5-06
T chnicién(s) Date
12.4 Measure the Q-factor of the Q1 Cold Mass.
) (Q1) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Connect] Fermi | CERN | KEK Total Q
Hpor |VTalQl |EE1111 ai / )
Leor |VTcIQl |EE1211 c '
Hpor |VTcIQl [EE1211 ci / /
Leor [VIbIQI |EE1311 b1 o
Nominal 1.0to 1.2
Total Q
HPOT VTalQl EE1111 al
Leor |VTbIQ1 JEE1311 b1 , - l
mD (S -0l
/Tgfnician(s) Date
)

Rev. G

LHC Serial No.: LMQXAQ9-0
Notes:
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4AWQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Pacttard HP3457A senE NPUT
5 . — | s Jf sma s o | o B s I o f e} H O
mn o o o S e B e e [ e
T s 1 e [ s B s SR o o o e Lo
Line =1 133 s o Y | s o | s | e | o e e
Ooofboo ©
/ 3

OHMF Button

/

Blue (function) Button

U+ Black]
I+ Yeliow §-
U-Red

|- Green

Thermometer
(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Nk

8.

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W& (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A

Line m—
0o

awWQ
o} o s Y s

oo
s I s [ s ) e
s 1 s Y s s
o/

| Y s |
| e f nns o |
e s v e |

SENSE INPUT

s

:11:11:7

= DE?
AY

Pt <

OHMF Button

/l

Q1 LMQXA Cold Mass Module Assembly

Blue (function) Button
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) 12.5 Measure the resistance of the Q1 RTD’s and Cryogenic (Warm-up) Heaters.
Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°): Jo
Component Fermi | CERN Range Resistance M'(:gx::;:t;?)"e'
Q1 RTD, primary TaQl | TT8311 | 60to700 | P229 ol #% ALY
Q1 RTD, redundant Q! | TT8321 | 60t070Q | (-5 2¢ | (/319 o
Q1 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 14) WiaQl | EHB311+ AT
QicC nic (wa ) Heater (LE) 16t0 18.50 ' ZD
ryogeni rm-up) Heater - ] i
wire at bottom (CERN #1 1-) W2aQl | EHB311 / aql
Bl R L
o1 C o >  Heater (Nor D) 16 to 18.5Q “{ (4/
ryogenic (warm-up) Heater (Non-LE) - i .
wire at bottom (CERN #2 I-) WabQl | EHe321 Q
lap; .
, $-/5-09
Tgthnician(s) Date
: F o .
12.6 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.
Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ1 | YT1111+]| HA1 ,
Circuit A 28 to 32Q2 2 B.g 5
H2aQ1 | YT1111- HA2 o
H1bQ1 | YT1121+ HB1 e
CircuitB | 28to320 |28 .74
H2bQ1 | YT1121- HB2 ol
7 . -
) 1500
}é?‘ician@f Date
)
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12.7 Using the HP4284 A, connect power thru the corrector Power Leads
(H1A and H1B to measure Q1-HI or V1A and V1B to measurc Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
; Corrector Bus Leads
" VIA VIB H1A HIB
(View Looking into Q1)
Readout Labels Power Resistance Nominal Resistance
Labels
VIA | EE8111 Ned ol <5Q
EE8111 ViB V1A, ViB 17.3{ o 17-20 Q
ViA ViB 7.5 o 17-20Q
H1A EE8121 O [ o <5Q
I “
EE8121 H1B HIAHIB | 7\ 27 o 20-230
H1A H1B 7). 2% o 20-23Q
~ ‘.»"")‘—\ ;‘ iy, ; ' 2
/N o’ Pl gf &
T7A|ﬁcian(s)" Date
QI LMQXA Cold Mass Module Assembly LLHC Serial No.: LMQXA09-0
Notes:
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12.8
}

tion

Hipot according to table below. Hipot to 3kV. Maximum

Specification # 5520-TR-333754
October 18, 2005
Rev. G

leakage is 3uA.

Have Crew Chief verify setup and sign below before continuing.

N 3/ ¢
Crew Chief Date '
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage

All Strip
Heaters

Coils, Yoke, Q1 Instrumentation Bus, Lead and
Corrector Coil Busses, RTD’s and Warm-up
Heaters

Nothing 5 40() )AG

Hipot Coil to Heaters and Ground.

High Potential

Grounded

Floating Leakage

All Coils

Strip Heaters, Yoke, Q1 Instrumentation Bus,
8kA and 5kA Lead Busses and Corrector Coil
Busses, RTD’s and Warm-up Heaters

Nothing '7{0//&

AP

Tgchnician(s)

Responsible Auth{rity/?hysicist

)

QI LMQXA Cold Mass Module Assembly
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E-K-n

Date
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13.0 Installation of Hypertronics

13.1  Assemble/Install Hypertronics Connectors, Without Cover at Non-IP End as per
Q1 Module Assembly (ME-369894). Pin Numbers for connectors are shown in Table
13.1 below

Table 13.1
Module| pin | Femilab | CERN | KEK Description

E1111  |al Q1 Lead Voltage Tap "a", primary
EE1121 |a2 Q1 Lead Voltage Tap "a",redundant
EE1211  |ct Q1 Center Voltage Tap "c", primary
EE1221  |c2 Q1 Center Voitage Tap "c", redundant
EE1311 Q1 Lead Voltage Tap "b", primary

DW=

No Connection
No Connection
No Connection
No Connection

HEEE BEEEE

PHIWIN|—

VTH1 EE8121 Corrector voltage tap Q1-H1 (skew dipole) (on MCBX, NTEBXIT A+ lead)

]
2 |VIVi EE8111 Corrector voltage tap Q1-V1 (normal dipole) (on MCBX, MCBXV A+ lead)
3 |Emply Empty No Connection

4 |Empty Empty No Connection

5 ; !

e

Blank Moddle

(s{5/5[5(| [5/5(5(5(5| |55(5(5/5| |£|z[z|2]z

]
2
3
4
5
1 [WilaQit EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 |+)
2 |W2aQ1 EHB8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 |-)
3 [wWibQ1 EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+)
4 |W2bQ1 EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
5 |Emply Empty No Connection _
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ9-0
Notes:
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) Table 13.1 (continued)
. Fermilab | CERN KEK .
Module | Pin Label Label | Label | Description
Blank Module

YT111+

& e =
HA1 |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)

M9 1 [H1aQ1

M9 2 |Empty Empty No connection

M9 3 |H2aQ1 YT1111-  [HA2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M9 4 |Empty Empty No connection

M9 5

Q1 Protection (Strip) Heater, (

] 0 connection

No connection

No connection

HB2 |Q1 Protection (Strip) Heater, ('b" circuit) (CERN lead #2-)

No connection
3t

Blank Module

M11 1
M1 2
M11 3 B
M11 4
M1 5
Note: Pin Numbers of Module M12 are not listed in numerical order.
M12 T [1aQl_l+ |T18311 I+ Q1 RTD, primary Wire color: Yellow
M12 2 |TaQi_ |- |T783111- Q1 RTD, primary Wire color: Green
M12 3 |TaQ1_V+ |TT8311 U+ Q1 RTD, primary Wire color: Black
M12 4 |TaQ1_V- |TT18311 U- Q1 RTD, primary Wire color: Red
M12 5 [TbQ1_l+ |TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M12 6 |TbQ1 |- |TT8321I- Q1 RTD, redundant: Wire color: Green
Mi12 11 |TbQ1_V+ 178321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 |TbQt1 V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M12 9 |Emply Empty No connection
M12 8 |Empty Empty No connection
M12 7 |Empty Empty No connection
M12 12 |Empty Empty No connection
M12 13 |Empty Empty No connection
M12 14 |Empty Empty No connection
M12 15 |Empty Empty No connection
M12 16 |Empty Empty No connection
17 |E E

M12

)

Q1 LMQXA Cold Mass Module Assembly
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Hypertronics Connector Pin Locations (Q1 non-ip end)

VIEW: Male (pin) solder cup side

Wires —§»

17 ® 6@
50 |50 |5@ |50 |50 {50 |50 |50 |58 |50 |50 16@11. 5e
40 4@ |40 |40 |40 |40 |[4@® {40 |40 |40 |40 15@100 ie
30 |3@ |30 |30 {30 |30 |3® |30 |3@® |30 {30 14@9@ ie
20 |2@ |20 |20 (2@ |20 (2@ {20 |20 |20 |20 13@8@ o ®
10 |1® |10 |10 1@ |10 |[1@® |10 (1@ (10 |10 0]
12 © 10
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12
® Hole filled in grey: Wire soldered to pin.
© Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
= Black U+
| Yellow |+
= Red U -
(= Green | -
Individual Thermometer Layout

Note(s): -~

Bisure the Hypertronics cover has NOT been installed.

Technician(s) v J Date/

3)/21 /'C't':
/

13.2 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been

installed properly.

) I

3/27 )&

Resporllsible Authority\lPhysicist Date

133 After LHC Project Physicist / designee has signed the above step, complete the installation

of the Hypertronics.

A@\&Q BL}

Technician(s) Date

Q1 LMQXA Cold Mass Module Assembly
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14.0 Final Electrical Inspection

Perform an electrical inspection on each of the Individual Quadrants and the
Cold Mass. Refer to the Valhalla and Leader Free Standing Coil Measurement
Procedure (ES-292306).

To measure the Resistance of a Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-chmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy, to Q4 inner power lead as shown in figure.

Connect I o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vyy and V , to voltage taps as shown in resistance table.
To measure Total with leads, connect Vy, to Q4 power lead and Vo to Q3 power lead.
Read resistance and record in traveler.

lTooNoO AN~

—h

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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Q1 Cold Mass Electrical Measurements

EE1311 (CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
¢2 (KEK)

EE1111(CERN) EE1121 {CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL}

al {(KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
. 1A
1
I Xxxx ohms @ VH!O Hi
Resistance
Test Temp VLOO O',L;-
Full Scale 20mVv 200mv 2v  Current Comp
Voltage T T 1 [ [

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ9-0
Notes:
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Q1 LMQXA Cold Mass Module Assembly

Page 67 of 71

) 14.1 Measure the Resistance of the Q1 Cold Mass.
Nominal 3.35 to 3.45Q
(Q1) Resistance onm 2
Total Resistance
Connect| Fermi CERN KEK
VHI VTalQl EE1 111 al .
Vio |VTclQl |EE1211 ¢l 3912 o
VHI VTCIQ] EE1211 ct .
Vio [VTbIQI |EE1311 b1 2,9 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 (Y
Vi |VTalQl [EE1111 at ,
Vo |vTb1Q1 |[EE1311 b1 (- fae o
Vi Q4 Power Lead
G
Vio Q3 Power Lead (l’ ‘ g 9 7 Q
Lot 32l
TechHician(s) Date
14.2 Check resistance of Redundant Voltage I'aps and record below.
)
Q1 Redundant Voltage Taps Nominal 3.35 to 3.45Q
Connect Fermi CERN KEK Resistance
VHI VTHZQI EE1121 a2 .
‘/ L
Vui VTc2Ql1 EE1221 c2
B4y
Vio VTb2Q1 EE1321 b2 - v O
me 3 /24 /to
Tech’nician(s) Date
)

LHC Serial No.: LMQXA09-0

Notes:
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To measure Ls and Q of a Q1 Cold Mass:

ON® akwh~

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

Push Auto/Hold button to release hold.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect H,, to Quadrant 4 power lead as shown in figure.

Connect L, to Quadrant 3 power lead as shown in figure.

Connect Hpyand L, buttons to voltage taps as shown below.

To measure Q1:

» To measure Quadrants 184, connect Hy:to. VTatl (EE1111 for Q1), and Lt to VTc1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect Hy to VTc1 (EE1211 for Q1), and L, to VTb1 (EE1311 for Q1).
« To measure total, connect Hy to VTal (EE1111 for Q1), and L to VTb1 (EE1311 for Q1).

9. Read Ls and Q from display and record in traveler.

EE1311 (CERN)
VTb1Q1 (FNAL)
b1 (KEK)

EE1321 (CERN)
VTb2Q1 (FNAL)
b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
¢2 (KEK)

4263B

‘Agilent

EE1111(CERN) EE1121 (CERN)
VTalQ1 (FNAL) VTa2Q1 (FNAL)
at (KEK) a2 (KEK)

—— ENTRY

Line

Leur Lpot Hpot Heyr

I
[ 16 [Edkl

FEIEIO
[0
[N

Enter

LICIEO

ELGLLN
\

Q1 LMQXA Cold Mass Module Assembly
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) 143 Measure the Inductance (Ls) of a Q1 Cold Mass.
(Q1) Inductance Nominal 15 to 16 mH
Connect] Fermi CERN KEK Total Inductance
Hpor |VTalQl |EE1111 at '
Lpor [VTIclQl [EE1211 ci 1S, Bq mH
Hpor |VTc1Ql |EE1211 c1
Leor |VTbIQ1 |EE1311 b1 1S.:57b -
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQl |EE1111 ai i
Leor [VTbIQ1 |EE1311 b 50, 76| oH

QA0

5 21)u,

Technician(s)

Date

144 Measure the Q-Factor (Q) of a Q1 Cold Mass.
(Q1) Q-Factor Nominal 1.0 to 1.2
Total
Connect| Fermi CERN KEK Q
Hpor |VTalQl |EE1111 ail
Leor [VTc1Ql |[EE1211 c I
Hpor |VTclQ1 |EE1211 c
Lpor |VTDIQ1 |EE1311 b1 l ‘ \
Nominal 1.0to 1.2
Total Q
HpoT VTalQl EE1111 al
Lpo'r VTlel EE1311 b1 I '
Q\M 3 ]2 /| A
Technician(s) Date !
)

Q1 LMQXA Cold Mass Module Assembly
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Rev. G

LHC Serial No.: LMQXA09-0

Notes:
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Rev. G
14.5 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.
¢éw Chief verify setup and sign below before continuing.
J AT -
Y e $-Z VAR S =
/6 ew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Stri Coils, Yoke, Q1 Instrumentation Bus, Lead and ]
H P Corrector Coil Busses, RTD’s and Warm-up Nothing !/L{ 7 A
eaters n
Heaters
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
All Coils 8KkA and 5kA Lead Busses and Corrector Coil Nothing A SE‘, A
Busses, RTD’s and Warm-up Heaters n.\ N
Technician(s) Date
v/ 3/02/68
ﬂ"\“—v/
Respons?gle Authority/Physicist Date
14.6 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has
been installed properly. ) )
2 Vg
) T 3/272 /5
Responsﬂﬁe Authority/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
October 18, 2005

Rev. G
15.0 Production Complete
15.1 Process Engineering verify that the Q1 Cold Mass Module Assembly Traveler
(5520-TR-333754) is accurate and complete. This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that all Discrepancy
Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and
dispositions have been reviewed by the Responsible Authority for conformance before
being approved.
Comments:
Process Engmeerm Date i
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXA09-0
Notes:
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TD - Engineering Fabri

~ Process Engineering
Component Serial No.

LMQXAD9

tion Component Kit List
Material Control
Parts available

o

ORIGINALL

=\

Kit submitted by: [ John Szostak | Ext. 2003 Verified by: | _M. Schmidt (. A= )
Fermi ID No. Fermi ID No.
Date submitted: Date submitted to stockroom:
Need date: Parts issued ,
Deliver to: Issued by:
Use with Traveler No. Fermi ID No.
Job No. Date issued: | 3/ 7/ | ‘
M&S task number: Parts received by E&F: ['ﬁ;m_
Drawing Title: [_Q1 MODULE ASSEMBLY - FINAL ASSEMBLY __] Fermi ID No. [

Drawing No.

ME-369894

Rev.

O

Date received by E&F:

Drawing Title: I Q1 COLD MASS WELDED ASSEMBLY ]

Drawing No. | ME-390526 Rev. D
Description Dyvg Number |Rev| Unit Quan.my Location Quantity E&F Verified Routing Form Spares Number /
Size Required Issued Number Comment
_2.[’: :;;\UGE WIRE EXTNS (For Voltage MA 369832 . MTE HAS| ————t—
20 GAUGE WIRE EXTNS (For Strip & MA 369833 . MTE HAS
Warmup Heaters)
WARMUP HEATER MA 369834 | A | EA 2 1B4 Bin Z g% 5.);2 é’?;& 63 pcs.
-
RTD ASSEMBLY MA 369835 | A | EA 2 R2,52,L5 DZ %ﬁ/}% 7 9 722{] 20 pcs.
RTD MOUNTING BLOCK MA 369893 B | EA 2 B4 Bin 92 W 265 3 18 pcs.
.010" SOLDER STRIP MA 369904 * |merer| ICB HAS [N BUE————————————
R ——
KESTER 135 FLUX MA 369911 * A/R —
KEVLAR STRING MA 369912 * AIR . /__,-—/
LINEAR CABLE CLAMP CAP Q1/Q3 MB 369922 | A | EA 1 B4 Bin / %)F/ g/%g 11 pcs.

PK0250.xls

Page 1 of 6

Serial No. LMQXA09




TD - Engineering Fabr’

tion Component Kit List

Description g‘l:g Number |Rev| Unit gia ::tr';{’ Location QI::::I:‘Y E&F Verified Ro:ttilr:sbf;?rm Spl'zt:)smh::::‘l:erl

10 | SHCS, #4-40 x 1/4 LG. STN STEEL MA | 369938 | * | EA 4 IB4 Bin 4 W 7 § =l 96 pcs.
_ 7

11 | LEAD BUS EXIT SUPPORT mc 369951 | B | EA 1 1B4 Bin / % )% 4 Kggé 3 pes.
12 | LEAD SPLICE HOUSING MD 369952 | A | EA 1 1B4 Bin / E/ /3 57 3 pes.
13 | LEAD SPLICE HOUSING COVER MC 369953 | * | EA 1 IB4 Bin / e 50 £ ?, 3 pes.
14 | EXPANSION LOOP ASSEMBLY MB 369962 | * ICB HAS ’
15 g:’EAR CABLE CLAMP ENCLOSER MB 369963 | * | EA 1 1B4 Biq / o f/% 2 2 pcs.
16 g&fg WARMUP HEATER BASE MB 369997 | A | EA 2 IB4Bin | o o S0p g é 16 pcs.
17 | MCBX CORRECTOR MOUNTING RING | ME 390037 | C | EA 1 PIN ’ g /# go079¢ 8 pcs.
18 | LQXA COLD MASS ASSEMBLY ME 390108 | E ICB HAS ‘/_,_/”'L‘\“— ]
19 fg?i":o:"":zgg’*sn SOCKET,M12x | \ma | 393201 | * | EA 2 IB4Bin | ) Qfﬂ/% Soé ?¢' 86 pcs.
20 | IP END DOME WELDMENT MD | 390172 | C | EA 1 PIN / 7% 7 3 /A/O 3 pcs.
21 \'/wvigﬁ:: RRECTOR MOUNTING FLAT| 300228 | * | EA 4 IB4 Bin 4 Q//’ )¢ ,5’,,2 99 ) 3 APR
22 gﬁ%ﬁ: glc_):_r::)/az Weex-3.07i6 MA | 390247 | * | EA 4 1B4 Bin 4 ﬁ')& 7% 22 51 pcs.
23 | NON:IP END DOME WELDMENT MD | 390255 | A |EA| 1 PIN / %ﬁ 73343 2 pes.
” ‘;léAstvPORT RESTRAINT ADJ. MB | 390270 | A | EA 4 1B4 Bin 4 77,% 7 é b é 5 36 pcs.
25 rvzfénfgﬁTRECTOR MAGNET MD | 390312 | * ICB HAS
26 :g::é?&“:ﬁ:%’: zmzﬁzg?; MC | 390204 | * | EA 4 IB4 Bin 4 @7)% 7é ¢4, 6 32 pes.
27 | SHIM, .05(.002") MA | 390482 | * | EA 4 R2,52,L4 4 7@5{ ]7/; 3 69 pcs.

PK0250.xls

Page 2 of 6

Serial No. LMQXA09




TD - Engineering Fabri

tion Component Kit List

ORIGINA

Description Dwg Number | Rev| Unit d‘t’fén_tlty Location Quantity E&F Verified Routing Form Sp’é‘?’es Number /
Size Required Issued Number Comment
28 | SHIM, .13 (.005") MA | 390483 | * |EA| 4 |R2S2L4 4 QW 74/ 24 76 pos.
7
29 | SHIM, .25(.0107) MA | 390484 | * | EA 4 |R2,S2L4 ,% Q/ﬁ 79 59 pes.
‘ Ft | 7985

30 | SHIM, .38 (.015") MA | 390485 | * | EA 4 |R2,S2L4 4 W % 7 ?r / ;é 47 pes.

31 | BEAM TUBE FLANGE Mc | se0s38 |t |EA| 2 | mBaBin | o 7% 79232 4 pos.
FACE PLATE FOR CORRECTION - , -

32 | | eabs MD | 390734 | B | EA 1 R1,3,.2 / W 5/ 5 7 2 pes.
Q1 (&Q3) COLD MASS FIDUCIAL . j S N '

33 | MOUNTING BLOCK MA | 390808 EA| 2 R113 | 2 W T22 47 18 pes.
NO. 10-32UNF x 4.78 (.188") LG CAP . ] )

34 | DOINT SET SCREW: 15.8 55 MA | 393030 EA 8 1B4 Bin g‘ %% Fx37 ? 162 pes.

35 | SHCS (FOR RTD ASSEMBLY) MA | 393180 | * | EA 4 1B4 Bin 4 §271 ! 79 3] 679 pcs.

36 | WASHER (FOR RTD ASSEMBLY) MA | 393181 | * | EA 4 1B4 Bin 4 ﬁ (% 7/9 27 124 pes.
SHCS, 5/16 - 18 UNC - 2A x 1.00 LG. . - ~

7| o5, MA | 393263 EA 2 ac | ~2 W 9% Y5, 0
SHCS, 1/4-20 UNC x .75 LG S.S. {For . ) ,

38 Splice Housing) MA 393290 EA 8 1B4 Bin g @ )% 8’07‘@1[} 52 pcs.
SCREW, FL. HD. SOCKET M12 x 1.75 x ) /% :

39 | SommLG.S.S. MA | 393201 | * | EA 4 IB4 Bin 4 47 S0é 94. 86 pcs.

L

40 | EXPANSION LOOP BUS SPLINE MD | 430053 | * ICBHAS | — -
INSTRUMENTATION BUS SUPPORT ) : ,,

41 | QeEve MB | 430054 | * |EA| 2 | B4Bin| %«ﬁ 0 Soq- 9 pes.

42 | BACKING SPLINE - EXIT TO SPIDER MB | 430058 | * | EA 2 R223 | 7 7 W’ ,;/7 /03 9 pes.

PK0250.xls
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tion Component Kit List

ORIGINA

Description Z:Az’g Number |Rev| Unit Sg? ::;Y‘ Location C::::::’y E&F Verified Ro;tli‘:?b:rm Spigsmb:::;l:erl
2; SIh\l(STRUMENTATION WIRE FEEDTHRU MB | 430008 | A |EA| (1)
43 | WIRE FEED-THRU TUBE MB | 369827 | A [EA| 3 R124 | 3 %% 7 7 3/? 36 pcs.
44 | SLEEVE - INST. WIRE TUBE MB | 369996 | A | EA| 3 B4Bin | 3 %,79{ X ¢ 57 64 pes.
45 | INSTRUMENTATION WIRE BUS MB | 369998 | * ICBHAS | ~——r —
46 | ANCHOR-INSTRUMENTATIONTUBE | MB | 430009 | * |EA| 1 iB4Bin |/ W % Fo¥// 10 pes.
47 | ENDINSTRUMENTATIONWIRETUBE | MB | 430011 | * |EA| 1 |R1szu3| / W | s 11 pes.
S; SEI;('\;’QII_\JYSION LOOP STABILIZER ME | 430030 | A |EA| (1) ]
48 | SHCS,1420UNC2Ax.50LG.SS. | MA | 393179 | * |EA| 4 |iBaBin| o %}f o 75 ps.
49 | SHCS, #10-32 UNF-2A x .50 LG. S.S. MA | 393280 | * |EA| 2 IB4Bin | 9 W 31004 188 ps.
50 | SHCS,#10-32UNF-2Ax1.00LG.S.S. | MA | 393281 | * |EA| 4 IB4 Bin ¢ /7%/%// ,5/ 0477 176 pes.
51 | SHCS,#10-32UNF2Ax125LG.S.S. | MA | 393282 | * [EA| 4 1B4 Bin 4 %/é 5008 168 ps.
52 | NUT, HEX #10-32 UNF- 2B S.S. MA | 393283 | * |EA| 8 1B4Bin | ¥ QJ)% /0 9 148 ps.
53 | STABILIZER SUPPORT MC | 430007 | * |EA| 2 |R2s2L4| 7 %}%/ ;)71;‘7/7 29 pes.
54 | STABILIZER BRACKET MB | 430010 | A [EA| 2 R224 | 32 7//¢ /VL 0989 32 pes.
55 ;’S’U’LNTS'O" LOOP STABILIZER MD | 430012 | A [EA| 1 R7,2,4 / @/% 30 4# 3 pes.
56 | HEATER WIRE HOLD DOWN CLIP MB | 430015 | A |EA| 2 R224 | 7 ﬁ /\é f/ A% 49 pes.
57 | SLEEVE, G-11x.25LG MB | 430048 | * |EA| 8 iB4Bin | W 50 290 36 pos.

PK0250.xls
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‘ion Component Kit List

URIGINA!

7

L Dwg .| Quiantity . Quantity . Routing Form Spéares Number /
Description Size Number |Rev| Unit Required Location Issued E&F Verified Number Comment
Q1 EXPANSION LOOP LINEAR CABLE
CLAMP ASSY. MD 430040 | A | EA )
58 | LINEAR CLAMP SLIDE MC | 369924 | D |EA| 1 |R1,S3L2 S 199 & 1
sl |\ | fr9a
59 | LINEAR CLAMP BASE MOUNT MC 369925 | E | EA 1 R1,83L2| L%/ b4 54,;\ 11 pcs.
60 | LINEAR CLAMP BASE BLOCK MD 369926 | C | EA 1 R7,2,4 / QZ% ‘Y’G g %., 11 pes.
. 7 )
61 | SHCS 3/8-16 UNC-2A x 1.00 LG S.S. MA 393202 | * | EA 2 IB4Bin | 7 / ,% 8"/_ 3 7 5 92 pcs.
Q1 LEAD END SPIDER ASSY. MB 430042 | B | EA (1) JE— ‘*“*
62 | SHCS, #8-32 UNC-2A x.75LG S.S. MA 393071 | * | EA 4 1B4 Bin 4 %41 5}/43 é 64 pcs.
63 | SHCS, #6-32 UNC-2A x 1.00 LG S.S. MA 393082 | * | EA 2 IB4 Bin 9? W 97 ) jw 72 pes.
64 | WASHER, NARROW FLAT #6 S.S. MA 393088 | * | EA 2 iB4Bin | - W 5/ 3 / 452 pcs.
7
65 | HEX NUT, 6-32 UNC-2A S.S. MA 393089 | * | EA 2 1B4Bin [ 9 W 5 2 59(} 148 pcs.
66 | HEX NUT, 8-32 UNC-2A S.S. MA 393275 | * | EA 3 IB4Bin | 3% %& 3/4 39 43 pcs.
67 | SHCS, #8-32 UNC-2A x 1.25 LG S.S. MA 393317 | * | EA 3 1B4 Bin j W /\% 5// 3&4 79 pes.
68 | WASHER, NARROW FLAT, #8 S.S. MA 393318 | * | EA 3 IB4 Bin 3 W ;// 3(3 235 pcs.
69 | BUS SPIDER HOUSING ASSEMBLY MD 430044 | C | EA 1 1B4 Bin / ﬁ )6& g / 4@9 14 pcs.
70 | BUS SPIDER HOUSING BOTTOM MB 430055 | B | EA 1 IB4 Bin / /’ 2{ i /g% 7 017 é é 6 pcs.
71 | BUS SPIDER HOUSING TOP COVER MB 430056 | * | EA 1 1B4 Bin / % &/ b / 8 12 pes.
BACKING SPLINE - CORRECTOR . . y
72 | \WIRE LoOP MC 430069 EA 1 ICB to make
73 | CORRECTOR WIRE SUPPORT MC 430070 | A | EA 1 1B4 Bin / Q//J/ 3/ 397 3 pes.
L4
PK0250.xls Page 5 of 6 Serial No. LMQXA09



TD - Engineering Fabri

ion Component Kit List

ORIGINAI

Description g‘;g Number |Rev| Unit g:ai::':{‘ Location C::sa:;:y E&F Verified Ro:t:::bZ?rm Sp‘i;'r:'ismr:::[\‘?er /

74 | CORRECTOR WIRE CLAMP MB | 430071 | A | EA 1 1B4 Bin / %% f/ 37 é» 3 pes.
75 | SPIDER BUMPER MB | 430075 | * | EA 2 IB4Bin | O @ 5 /4(447 120 pes.
INSULATED BEAM TuBE MD | 369955 | ATl EA| (1) |ICBhas| .
74 lg‘:"ég:,:m" W/ POLYMIDE MA | 369840 | A AIR —tT | T
75 i Ba':; :&?ON W/ POLYMIDE Ma | 369841 | A AR A
76 | Q1 BEAM TUBE MC | 369954 | * ICBHAS| |
77 | Q1 ABSORBER LAMINATIONS MC | 390670 | * ICB HAS — —
%SJJSS- RONICS CONNECTOR MB | 418119 | * | EA| (1) T [T | ek T one b2
78 | 13 UNIT CONNECTOR MA | 418067 | A | EA 1 S i l @
79 | TIE DOWN LINK MA | 418109 | A | EA 4 R1,1,2 4 @/ﬁ ,v/; 45 pes.
80 | CLAMPING BAR MA | 418112 | * | EA 1 1B4 Bin / /0/ 7 94 0 14 pcs.
81 | GROMMET MA | 418113 | * | EA 1 IB4Bin |/ g? /% A4 13 pes.
82 | M3 THRD. STUD. ASSEMBLY ‘ MA | 418114 | * | EA 4 IB4 Bin 41 g/ ,% /595 67 pes.
83 | SCREW " 16 | * | EA A, /q{ - )

s 6-32 X 3/8" LG MA | 418 E 4 R1,1,2 ?ﬁ W, “16% 9 9 44 pes
84 | SCREW 4-40 X 1/2" MA | 418117 | * | EA 4 R1,1,2 4_ %/ 76 & / 120 pes.
85 | SUPPORT ARM WELDMENT - 13 MA | 418125 | * [Pair] 1 1B4 Bin / W% 50 /;_1 / 2 pes.
86 | 13 UNIT MALE PIN RACK MA | 418137 | A | EA 1 — S— @?\
87 | ANTI-ARC KAPTON MA | 418143 | * [EA| 10 R1,1,2 //0 %& pY /,ZJ 1253 pes.

PK0250.xIs
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Cryogenic Thermometer Traveller
i DEHCRIPTION
Part description: (‘ryogernc thermometer ;rop Assembly ,
Part Identification: HCQITESCXT-CR013710 Identification: - C{
Serial Number: CX_LS_X17256 Manutactured By: Fermllab
CABLING
Connector Tag Name
jrua- S
Top View / E A Wire Crossing / [“Z] . X”"z
Black U+ -
’:/X\ ‘e’)( /&( Red ¥ i+l
M \A % ‘)V?%( \)& ﬁ J Yellow. 1+ -
x Green - |- por
Fixing Case Thermometer Cable for Type ST Extension =
Thread|_] p (300 Ky =0:32 Ohm/m- P (300K) = 0.07 Ohm/m
Ho!eD Coper AWG 30 Copper AWG 24
stuo|_] Length= [ ]m Length: 0:8.m:
} CHECKS
Intervention Date/ Check | R{U+,U-1+,1-) RU-1-} R{U+,1+) R{U+,GND) |Temperature| Fitm/Laboratory] Checked by
DO-MMM-YYYY. | Point.| [Ohm}4W: | [Ohm}2w.:| [Ohm]2W |’ [Ohm}aw 1 '
Calibration 04-Feb-2002 | T 62 85 na na on Ambient IoN Joly
Expedition 12-Mar-2003 T. 61.334 0.1 ar | ow 293 CERN Grivat
Reception S ek | T w| ¢ 2o Rl /L»"v'v\-‘ 5;1,5__,0
rlwlc RS A | T
TIW[ C
TiWl ¢
Tiw| ¢
TiW ¢
TIW|C
TIW| C
TiwWi¢
Tiw ¢l
TiwW ¢
TIW| ¢ . ’
Tiwlc
Tiw ¢
Tiwl¢
T(W| C I
TW ¢
TIW| ¢ R
TiWl ¢
TIw ¢ )
TIW ¢
TIW ¢
L TIW ¢

in Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266



Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryogenic thermometer Top Assembly 7 ] ;ﬁ_ ad ]
Part Identification: HCQITESCXT-CR013700 Identification: LJV\ KT yfﬁ
Serial: Number: CX_LS X17255 Manufactured By: Fermilab

CABLING

Top View

(=P mmm o
el
[ R e
1 i
b [TTTTTTm
Y T S - 1
Fixing Case Thermometer Cable for Type ST Eﬂension : ‘=L )
Thread| | P (300 K) = 0,22 Ohm/m P (300 K) = 0.07 Ohm/m
HcisD Copper AWG 30 Copoer AWG 24
Stud] | Length= [ |m Length: 0:8:m:
) CHECKS
Intervention | Date/ Check | R(U+,U-+,1-)l  Rw--) ] RU+I+) | R(U+,GRD) |Temperaure Firm/iaboratory j Checked by
DD-MMM-YYYY | Boint ] [Ohm]4W | [Ohm]2W-{ - [Ohm]2W | [Ohm]2wW K] :
Calibration 04-Feb-2002 6497 na na ovL Ambrent IPN Joly
Expedition 12-Mar-2003 63.299 ol ol ovL 293 CERN Grive?t
Reception G Mo - LS Sy B 7 72¢8° sy R

A A - o

i B R R Bl B T T e T D E T
EEEEE‘ESS“EEEEEESEEESESEE
ﬁﬁﬁ!ﬁﬁ}ﬁﬁﬁﬁ‘ﬁﬁﬁﬁﬁﬁﬁf\ﬁﬁ‘ﬁ-ﬁgﬁ]ﬁ

o i s R B B

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266



T

CERN
CH-1211 Geneva 23
Switzerland

AT MEL Document No.

LHC-MCBX-FR-0001 rev. 1.0

EDMS Document No.

the

Large

Hadron

Collider

project

Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
iC Identification HCMCBX_001-SI000025 | Serial No.: HCMCBX_001-S1000025
Shipped To: CERN Shipment No: 25
Shipment 30/04/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech. ' § ” -
Specification: ) LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
: Tel. +41 22 767 4305
gg‘sz,;:ns:ble person at Mikko Karppinen - -
: E-mail. Mikko.Karppinen@cern.ch
; Tel. +33 297010880
gf;f':’;,sﬁ;l,e personat | o mien Neuvéglise - - -
4 E-mail. dneuveglise@sigmaphi.fr

SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:

Date: 30/04/04 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc
resistance SIGMAPHI: 17.5 21.4
(£): CERN: 17 21

CMA'; 11: 36 Al Il

SIGMAPHI: 66.12 / 112.38 68.16 / 160.5
Inductance
@1 kHz/100 | CERN 66.14/112.52 68.2/160
Hz (mH) . ., vty -

CMA: ©3- 34/ §4.302 | 58,51/ .45
R.T. leakage | SIGMAPHI: 16.6E-9 21.42E-9
current to CERN: 15nA 37nA
ground @
1.5 kV (pA): | CMA: 904 L oA | {n A&)GoV

Cold Mass Assembler
Visual Accepted: []
inspection
Name / Rejected: [
Sianature
Date
\_

! Cold Mass Assembler




AT MEL Document No.
LHC-...
Page 2 of 2
\

-

Comments
(SigmaPhi ):

Comments (CERN): The magnetic axis of this assembly has been measured at warm.

The scribe line is made relative to Measured Field at warm at CERN (correction
of 0.65mm clock-wise (-3.72 mRad) from the reference dowel pins)

During the combined powering field was rotated 0-360 deg at the nominal
current @ 4.3 K.

During the individual powering the MCBXV and MCBXH reached 700 A.

Comments (CMA):
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CERN-LHC MQXA-10 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval

Approved by : (FNAL)

(KEK)

Ver. 0
Ver A (with initial results)
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CERN-LHC MQXA-10 Quality Record
Acceptance Test at FNAL

1. Appearance Check
Procedure Criteria
Check appearance of the magnet by visual inspection. No harmful defects or deformation
Result at TOSHIBA
Acceptable
Result at FNAL




2. Interface Dimensions

3/13
CERN-LHC MQXA-10 Quality Record
Acceptance Test at FNAL

Machine center
F1(3330) it Fr (3330) >
| 1€ Ell (3305) » Elr (3305)
YU\
st W votefes10 T TD""
et P | i o
2
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a)3330 -6/10
b) Interface outer diameter (Doel,Doer) b) p468 -4/+0
¢) Interface inner diameter (Diel,Dier) c) 450 —4/+0
d) End Ring - Splice box(Eg) d)7 -5/+5
Result at TOSHIBA
Critera 3330 -6/40 468 4/+0 9450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. 3329.5 3330.0 46797 468.00 450,48 45048 5.97
45 deg. 33295 3330.0 467.31 467.06 449.65 449,45
90 deg. 3330.0 3329.5 467.16 467.14 449 63 44957 6.09
135 deg. 3330.0 3329.5 46711 46712 449.52 444,69
180 deg. 3330.0 3330.0 599
225 deg. 3329.5 3330.0
270 deg. 33295 3330.0 6.58
315 deg. 3329.5 3330.0
Result Acceptable Acceptable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/+0 468 -4/+0 9450 -4/+0 7
Position Fl Fr Doel Doer Diel Diey Eg
0deg. | 33274 | 3350 e e — /
45deg. [— —~J] T=<_
90deg. |3330.5 | 3359, A > A ~
135 deg. — e /
180deg. [ 3309 S [ A3%0.0
25deg. | | T —
270deg. [332757  [3334.0
Nsdeg. | > | >
Result |
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CERN-LHC MQXA-10 Quality Record

Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using ¢449 +0/-0.02 | 1) The gauge shall be inserted into the end ring,

gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side Acceptable LE : 2mm
RE side Acceptable | e
Measurement part Result at FNAL Remarks
LE side
RE side
3) Radial envelope
Procedure Criteria

Check shell radial envelope using $530mm gauge.

(dummy cold-mass support)

The gauge shall pass the magnet.

Result at TOSHIBA

Acceptable

Result at FNAL

4) Magnet bore
Procedure Criteria
Check appearance of the magnet bore by visual | No harmful defects or deformation
inspection.
Result at TOSHIBA
Acceptable
M.P.Lap was dameged at end section ( LE side and RE side )
Result at FNAL
5) Magnet bus slot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptable

Result at FNAL
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Acceptance Test at FNAL

6) Weight

Procedure Criteria
Measure the magnet weight. Weight < 8500kg

Result at TOSHIBA
8400 Kg { Acceptable
Result at FNAL
I
7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

Check the lengths of magnet lead, QPH wire, voltage taps.

1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

plate
3) QPH wire : >2000mm from magnet LE end plate
Result at TOSHIBA
Measuring wire Measured Value Result
1) Magnet lead = 300mm Acceptable
2) Voltage taps >2000mm Acceptable
3) QPH wire - 2000mm Acceptabie
Result at FNAL
Measuring wire Measured Value Resuit
1) Magnet lead
2) Voltage taps
3) QPH wire
HA1 HB1
Q4
Lead A
Al Q1
A2
Ci
c2 \{@)\92
B1
B2 Q3
L
Lead B
HA2 HB2
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Acceptance Test at FNAL
8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Vtaps & QPH Tag No. table
Lead Tag Name Description
Voltage taps Al, A2 Taps from A lead
B1, B2 Taps from B lead
C1, C2 Center taps
Quench heaters HA1, HA2 Heater A
HB1, HB2 Heater B
Result at TOSHIBA
1)Voltage taps Acceptable
2)Quench heaters Acceptable
Result at FNAL
1)Voltage taps
2)Quench heaters




3. Coil Resistance
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Procedure

Criteria

Measure the magnet total resistance and coi! temperature

at coil current of DC1A,

Calculate resistance at 20 °C; Ry.

R20:V/]/(1 +0.00393 *(Twﬂ-ZO))

V : Voltage between magnet leads (V)
1: Coil current obtained by shut resistor (A)

T, : coil temperature (°C)

1) Compare with Ry, at TOSHIBA. Variation of Ry <

0.005 Q

2) Voltage taps(C-A, C-B): Measurement Only

Result at TOSHIBA
T ooil | Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Ry (€2)
Not Reported Not Reported 6 RISTT
V":;Zg; v 1A) | Ro@) V°,:Zg§fps V) 1A | Ro @
Cl-Al Not Reported | Not Reported | 2.40213 C2-Al Not Reported | Not Reported | 3.40207
Cl-A2 Not Reported | Not Reported | 340213 C2-A2 Not Reported | Not Reported | 3.40207
Cl - Bl Not Reported | Not Reported | 340711 C2-Bl Not Reported | Not Reported | 340708
Cl-B2 Not Reported | Not Reported | 340711 C2-B2 Not Reported | Not Reported | 340708
Acceptable
Result at FNAL
Tt
Magnet total voltage (V) Current (A) Magnet total resistance Variation (Q2)
Ry () (Rao-1osmmea - Roo ruaL)
£.561
Voltage taps tag No. Ry () Voltage taps tag No. Ry (Q)
Ci-Al DSy, 3 Lol C2-Al 3. 4o
C1-A2 V/izsppa < Yor C2-A2 . Yod
Cl-Bl _ Lf73R99 R, A5 C2-BI 3.¥4/5
c1-B  OWesY 3.9Y/% C2-B2 2, 3
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4. Instrumentations

1) Voltage taps
Procedure Criteria
Check resistance of all voltage taps by four terminal | Magnet lead +: A1, A2 (Pole4 Out)
method at 1A. Magnet lead - : B1, B2 (Pole3 Out)
Magnet lead : Q4 4th . + Center taps : C1, C2 (Polel Out)
Magnet lead : Q3 3rd : -
Variation of Ryp(A1),R(A2) : <0.1%
Variation of Ryo(B1),R50(B2) : <0.1%
Variation of Ryo(C1),R4(C2) : <0.1%
Result at TOSHIBA
Vo]t;g; teps Resistance(Q) Voltz;g: taps Resistance(Q2) Variation(%) Result
Al 0.00260 A2 0.00260 0.00 Acceptable
Cl1 3.40473 C2 340473 0.00 Acceptable
B1 681180 B2 6.81180 0.00 Acceptable
Result at FNAL
Volt;gg taps Resistance(2) Volt:;fg taps Resistance(£2) Variation(%) Result
Al .0 3 A2 L0077
ci 24// C2 3.4//
Bl O YL 2 B2 6852
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q (HA,HB)
Result at TOSHIBA
QPH No. QPH Resistance(£2) Result
HA 287 Acceptable
HB 289 Acceptable
Result at FNAL
QPH No. QPH Resistance(Q) Result
HA 27. 78
HB 25 49
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5. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using LCR meter. inductance Voltage taps No. C-B : < 5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
tangolp 1008z | C 0T |z | taggNo.p 1008z | "o | wkHz |
Cl-Al 36.76 13.260 C2-Al 36.76 13.260
Cl-A2 36.76 .00 13.260 001 C2-A2 36,76 0.08 13260 0.01
C1-Bt 36.76 13.259 C2-Bl1 36.70 13.259
Cl-B2 36.76 13.25% C2-B2 36.76 13.259
100Hz 1kHz
Magnet 86.93 30.78
Acceptable
Result at FNAL
Voltage taps Result Result Voltage taps Result Result
t:ng(t:p ooz | © OV | nkz | ta:No'p toomz | o | ke |00
Cl-Al -+ &N ;3. 33 C2-A1  |3¢.79 /3. 37
C1-A2 M /3. 35 c2-A2  lz¢.79 /3. 33
CL-BI | 36 ; C2-Bl |z 78 /3.32
C1-B2 |36 141 i3 32 c2-B2  [5¢.78 /3.3
100Hz 1kHz
Magnet J7.05 3/.2/
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Procedure

Criteria

record the signal.
Instrumentation: Impulse generator, recorder

Apply impulse voltage of 1000V between the magnet leads and

Compare the signal with one at KEK.
Attach rthe chart.

Result at TOSHIBA

Acceptable

See appendix

Result at FNAL
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Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
| High voltage : CoilsOGround : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%) Insulation(MQ) Result
23 44 > 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation(MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current (mA) Result
23 44 0.00 Acceptable
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result




12/13

CERN-LHC MQXA-10 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min, and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insulation(M£2) Result
HA 23 a4 20()9 Acceptable
HB = 2000 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA 3 u 0.00 Acceptable
HB 0.00 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak f:unent or Result
resistance
HA
HB
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Acceptance Test at FNAL
9. QPH Discharge Test
1) Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmful defects or deformation.
Result at TOSHIBA
Acceptable
Result at FNAL
2) QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and fire QPHs. No strange signal observed.
Attach the chart.
Result at TOSHIBA
HA Acceptable See appendix
HB Acceptable Sec appendix
3) QPH resistance
Procedure Criteria
Measure resistance before/after the discharge test. Resistance change < 10%
Result at TOSHIBA
QPH No. Before (Q2) After (Q) Variation (%) Result
HA 28.7 287 0.0 Acceptable
HB 28.9 28.9 0.0 Acceptable
Result at FNAL
QPH No. Before (Q) After (€2) Variation (%) Result
HA
HB




